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" Touching the Relation betwixt 


a” 


IR, and the 
f Animals. 
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ich ate annexed (\ — , 


the one, to produce Living 
. Creatures in Vacuo Boyliano; the other | 
.  madeupon Gyats inthe ſame Pacunm. 
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By the Honourable 


[Robert Bon le, 


CONTAINING 


New EXPERIMENTS, touching 


the Relation betwixt Flame und Air. And 
about EXPLOSIONS. 


An HYDROSTATICAL Diſcourſe oc- 
caſion'd by ſome Objeftions of Dr. Henry More 
againſt ſome Explications of New Experiments 
- made by the Author of theſe Tracts : To which 

.is annext, An Hydroftatical Letter, Dilucidating 
an Experiment about a Way of Weighing Water 


in Water. 


ts, 


Of the Poſitrve or Relative Levity of Bodies un- 
der Water. 


/ Of the' 4ir's Spring on Bodies under Water, 


About the Differing Preſſure of Heavy Solids an 
Flrids. 
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IM a Vital Flame, to whoſe preſer- 
vation, as tothat of other tlames, the 
47, (eſp eclally as *tis taken in, and 
expelPa again by Reſpiration) is ne- 
celfary. - This among other conſide- 
rations makes me think it ſeaſonable 
(chough many avocations make itin« 
. convenient )) to complear the per- 
formance of the Promiſe I made you, 
by adding to the Experiments about 
Reſpiration, which'your commands 
have already obtains of me, thoſe 
ſcatter'd Notes, that I have been able 
to pick up about the Relation betwixt 
F arm and Air ; Andthough,. I con- 
fels, they are very much infergor 1 
number to the Tryals about Relpi 
tion ; and that in making them it was 
Not ſo mach my Defign to compleat 
an. intire and Efting Tra&, though 
L  buraſi nall one, of ſuch Experiments, 
 -. gratifie my Own curioſity inthe 
I ping of a Paradox. or % 1 
ad | 
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ed 
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had been writing abour' Flame; 
the nobleneſs off the Queſtion tos 
under debate, and their pertinency t6 
K, will poſfibly keep them, as few as 
they are, from being uſeleſs. And 
ok alfo they may be the berrer 
kept fron pain if ouong [ have 
chofen ro make my ſelf 4 Relater of 
matters of fa& , without Ingaging 
with eirher of the Li: 1gant patties in 
a Controverſie., wherein T am the eſs 
tempted to be atrial, becauſe I haye 
. hot formerly declared my opinion 
about it, and ar prefeac, I ſee; on ez 
ther ſide, Perfons for whom 1 haye 
no ſimall reſpett and kindneſs. : 
And now, Sir, that you may not 
expe 1n the follow] fg Papers ſuch a 
number and variety of Experiments | 
as 1 might ontbina be able to-pte- 
lent youwith, on ſome tore traftable 
ſu gp T ſhall briefly mention to 
you ſote of the chief UEculties: | i 
ans B 2 met. 
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met ph We in. *' ae p theſe 4 ; 
which I dotherather, «=o ifyouand 
your, ingenious. friends have a mind 
to proſecuteſuch Tryals, you may not 
be. ſurpris'd, with the difficulties I 
have. met. with ;. but provide ar leaſt 
againſt thoſe fore-lecn ones,by, which 
YOU. . will ſcarce tail. to be ENCOun- 
ter'd, . 

1 thatl chen inform you, char the 
enſuing experiments were rendred 
uneaſie and . troubleſome to me by 
this ;. that ſome of them could not 
be conveniently. done at all ſeaſons of 
the.year, nor in any ſeaſon in all wea- 
thers; but muſt be made not only in 
the. day time, but in Sun-ſhine = 'S, 
You y1ll cafily gheſs, chat] eg of. 
thoſe c3 ex FperTnents that are;t he made 


eiver s. 
AI; 


%.» 


a UE RAR. 
Ch OS $2 


Rilnion ebay Fi ind Air. ? 


For, by reaſon of the interpoſition, 
of lo thick a Glaſs, whereby many 
of the incident beams of Light are 
refleted, and others inconvenicatly 
refratted : there is ordinarily requi- 
fite a clear day, and a competent 
height of the Sun above the Horizon 5 
aid ſomerimes allo a conven ent fume 
of the year; to bring” ſuch « eExperi- 
ments, as we were (peaking 'of, toa 
fair Tryal. Not to take” notice, Thar 
in ſuch attempts there uſually 1  inter- 
vene circumſtantial difficulties, _not 
ſo'cafie tobe fore-ſeen 3 And' It not 
being Summer when 1 had occafion 
(0 make the following Experiments, 

I could make bur very few with the 
ae banks" - beſides chat, there are 
divers others which are.not that way 
to be made ſd conveniendly, if at all, 4 
as by the help of the Fire, _ 

Bur coach the Tryals of this & 
cond ſor had their conventencies, 'n 
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re ard they might be made in any 
weather, + as well by night,as day; 
ret they were not unattended with pe. 
culiar inconveniencies,; ſome of which. 
you will cafily diſcern by the mens, 

' Honof them, that was neceſſary to be 
made in ſame of the relations _ 
felves. And, beſides more particye 
far and emergent difficulties , there 
Was this in genera] , that render'd 
theſe Experiments croubleſame ; chat, 
whether I made them in larger Races. 
Yers, Or in ſmall, or in middle- fized 
ones, each of theſe caſes had its in+ 
conveniencies : For, very large Re- 
ceivers, beſides that *twas very toil- 

ſome and tedious to empty them of 
Air, required: ſo much time for the 
charſtion, that 00 frequently, by 
that time. the Operator had done 
pumping, the included Isgn, or ocher | 
heated body, was grown too cold to - | 
perform the Uodped effett, : And "4 . 

"” e . 


Relation betwixt Flame and Air. 7 
the Recelver were not confiderably 
targe, then the red-hor Iron, or other 
:nciadled body that was to burn the 
combuſtible matter, would much en- 
danger the breaking of the over-heat- 
ed Glaſs, and nor ifford room enough 
for ſome Phenomena to: be fairly ex- 
hibited in; and beſides create amor 
difficulry, to: which we found mid- 
dle-fized Receivers alſo obnoxious : 
For, ſeveral times when the Experl- 
ment required an intenſe heat within 
the Receiver, then ( elpecially if come 
caſual obſtacle hinder'd the quick _ 
exhauſtion Y the hear of the ignited 
Iron, or ſome ſuch other nctude) 
body, would ſo melt or ſoften the Ce- 
ment, that faſten'd the Receiver to the 
Engine, that, when the Glaſs was 
brought to be yell exhauſted, and. 
ſometimes: alſo before , the external 
- air would by its preſſu ure and fluidi- 
ty TELE or thruſt 1n ſomewhere or 
B 4 | other 


- , 


+ 
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Þ >y;Caule 1 inthe Inſtrument; a leak, that 
vould much incommogate US, if 10t 
reduce us; to begin the Experiment 
again , in ſo much that: for. ſome 
tryals we yere fain to provide a Ce- 
ment/,0n purpoſe : the leaſt fufible, 
that we uſed on other occaſions, being | 
yet found too fulible on thele. - 
Nor were thoſe, 1 have already 
mentioned, the only ditticulcies and 
impediments. I met with, in making 
experiments About Flame.and Air ; 
bur 1 ſhall nothere trouble. you with 
chem in this: place, where it. may ſuf. 
fice for me to have mentioned par © 
that are of a more general nacure, and | 
are like the moſt. foqurnly fo. QCr. 
Curr. . wal 
| But though, 1 declin to.name any. ; 
0] her to you, { "iT £ oing dif- 
ficulties in.ma, ing the following Ex- 
periments ;. yet; | muſt not; qmit; > 
| (1 ta G 


other the: yielding Cement, and lene 


fo ere boat es of rhe Rags 
incthoſe tryals that require/tohaye ant 
ignited: Iron 'or any? fijchithing 1# 
cluded in the Receiver, it woulc FI 
ally happen; that ſomuctthear wonid 
rarifie the Air- ſhut-up if the Merci 
rial-Gage, .andconſec queticly inabI& At 
to depreſs the Mavetiey; chartepans 
der.it; far beneath the mark4e would! 
have ſtaid ar upon the ratet account? 
of ſo'much ambient At purnp'd out”s! 
This would happen, 1 ſay, before the! 
Y heated Receiver was well exhauſted® 
ſo-that, 'if one' be-not-aware of this.” 
will be obvious, by looking on the? 
Gape, ”to.conclude the Receiver to be 
wel empried;befofe' it « rally” ts ſo 
And theretoze: the fafelF* way in tele! 
caſes is, co cotitihue topimp (with! 
Your: reuſtihig] to the ordinary marks). 
Fill you! feeichar the Mereury?will'be- 
"0 vn __ in the fealed. leg- 
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CONC ng - figns, one one thar. is vers! 
in thoſe tr 


ut perhaps you will here demand; 
"whether by qur Engine we can com- 
tently withdraw the Air out of a 
Xeceiver: ; Or whether at leaſt that 
ma notbe- much better-done by the 
vick-ſilver, after the man- 
 Torricellian Experiment , 
ard that ponderaus liquor frees | 7 
> glaſs, ic deſerts, from all the Ajr 
at once, and-cxattly hinders theire-' | d 
graſ5cof 1 It, 
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Relation betwixt F lame ING 48 
thoughts, about the main part of the 
propos'd Queſtion, 1 ſhall readily 
1 f8vow to you, that] think,theremay be 
- experiments ( ſuch as {ome of thoſe. "= 
- Ewherethe included body need be but. , 
Jimall, and where the being ſuddenly =, _ * 
Iproduc'd. is chiefly defired in the ef-. 
ſet,) wherein, by the help of Quick- 
filver, the exhauſtion of the Air may 
bs diſpatch 'd with gr cater | celer ty, 

I arid. conſequently make the effeS be 
more con{picuous, than, by our ordt 
nary way of PIJIRg, It woul be in Our 
Engine ; ſincethe fall of the Mercury 
does, as the objeQ1on intimates, pra-. 
duce a Vacuum ( 1n qur ſence of that 
word ) very nimbly , - whereby the 
Expanſion of the Air 1s. preſepthyef- 
boured in the pores of any body 
ee in this deſerted cavity ,4 wil 
l 
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ereby have, opporcunity more ſud. 


- Ydenly to, expand. theroſelyes, But, 


on. 
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of the Air, I can very much hatten ic . 
by barely leffeni 5 T have ſeveralſ* ; 
vl } wo fp ver) 
times done, the capaciry of the Recei-: Fy 
ver ; infomuch thar | have ſome-| 
times imployed ſo ſmall an one, chat} 
ih halfa minute, of much leſs, afrer it Dor 
was fitted 'on, we could conſiderably | all 
exhauſt "it, and thereby produce all 
Phanoment” exceeding conſpicuous, | Kh 
And' as'to' the Experiments of this'| By 
 Hetle Tra&'in parcicular, ic may be}; 
_ faid; chat; 'not ro mention the trou: |; 
- _ , ahid other Inconvenien- | 
fes of needing'ro imj ploy "fuch an un-, | 
Te WRLhe of Mercury, you will the 
eafily find, by the Phenomena of di-, ty 
ers "of the Inſuing! tryals, that m no{t "the 
FX then  cannor be'vith any WARN bh 
ency. 7, and ſome'of them nor at'all, "cu1 
made in the 7orricetjan tubes, © As | 
2 for 


— 


| Relation betwixt Flame and Air. 13 


1 for the ground of the ObjeQion,, that 
*rhe Air cannot be ſo __ drawn out 
}by our way, as by the ſubfiding of 
the Mercury ; though you may.think 
jjchat very clear, yet one, that were 
very jealous of the Reputation of the 
"inſtrument I employ , may perbaps 
-\ reaſonably enough queſtion 1t, . For, 
*|the Vacuum, that 1s produced. in the. 
*|Torricellian Experiment, as'tismade 
all at. once, fo 'tis made once for 
all; and therefore 1f there were 
{any Acral particles lurking in the. 
{Mercury (as there will be pretty ſtore, 
"ji the quantity of that liquor be great; 
enough. to make a confiderable =—_ 
um: Shich if it be not, it will be too; 
| | Conall for very many of our tryals ;). 
ithey will remain in the deſerted cayi-: 
| ity.at the top of theGlaſs, and, by . 
. their expanſion, there , much, FnrR 
; ithefull operation of anambienr, Va-. 
4 cuum Pon. the bodies plac'd; 1n..1t,., 
"© b 7 = Beſides 
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14 Mew Experiments touc 
Befides that almoſt all ſuch j 
if they be dry, will be ſo incongru!M 

ous to Mercury -( which ſcarce ſtick! 
td any conſiſtent bodies but metals,) jth 
that probably there will be no ſmaſ} 
number of acreal corpuſcle 
cepted between the conyY 
\ es, to Which] 
ding. M 
teft-to fcteaſs thet num 
as we were faytng) 
_ the Mercury ; ; 


Futed bodies, will perhaps arif 
vers new ones from time to = -_ 


two or three #nd thirty ot of watet! 
at periments; cher is 

in France ind Faly, hati 
done ) 


* | Relation betwixt Flame and Air, 1s - 
«qther'd from ſome obſervations of 
-z] mine elſewhere related, "© 
-k On the contrary, in our Engine, 
s.\though when the Receivers are not 
all very ſmall, they are moreſlowly em- 
erl ptied ; yet in recompence, we may 
of continue the pumping our of the Air 
zyaslong, and renew it 1n che ſame Kx- 
& petiment as often as we think fit :'-So 
»m/Chat, it we perceive, that, after the 
firſt exhauſtion of the Glaſs, there 
yithappen any aereal particles to extri. 
$jcate themſelves ſucceſhively our of the 
chiincluded body, we can, by reſuming | 
riſgthe Pump from time to time, when- 
er need requires, free the Vacuum 
aſ{from theſe alfo ;, which, in ſome cales, 
-@1 dave found to be longer and more 
be +cqpiouſly emitted by the: included 
\xy{Podies, than any thing but jealous 
14 Tyals could have convinc'd me: of. 
1 Andto confirm:whac] have been-ſay< 
4) mg by. famctbing Hiſtorical, 1 os 
py add : 


add; That chough the excellent F hos 
rentine Academians -are- thought to: 
have proſecuted the Experiments a- 
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the Vacuum made with Mereury 
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the furtheſt of ; yet ſome eminent! 
mbers ob _ Uſuſtrious gs 


£0: br «a a Glaſs2buble;ſeal? 
with A1r:1n Ic, co-burſt of it fel 


Relation betwixt Flame and dir. iy 
vation :of all Flames.,, as divers 
Learned men have concluded from 
-| my former Experiments, Bur I, that 
/| am content to be kind tothe, Air. , but 
t! not partial, ſhall not ſcruple to de- 
y| clave to: you, that, as pos. ik ſome 
e may think mebeholden to the Aw for 
'.any ogyerita of it ielf, itmay haye 
d& vouchſat'd me ; yet, 1 think, anatv+ 
If. ral, as well ava evil Hiſtorian, g0Es, 
il! an his accownts of marters of fat, Owe 
6 more:to Truth = to Gratitude 4 
2) ſelf, And though, where-ever the! Air 
y. can challenge 2 lour, or at leaſt 
21 | mmpngs ncere't In a Phenomenon, | 
. am not only diſpog'd, but glad todo 
gs t right; yet ] Tk not eaſily aſſert 
n. for targer Juriſdiction tant find 
in} Nature to have affigned it ; eſpect- 
ne} ally fince (withour partiality) that, 
& 4 preſume, may be thewn to be very 

ef large and conſiderable, and —_— 
r: {1 to reach to many ings wherewith 
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Ct tet; 8; 


ew Experimentstouching, 4c. 
men ſeem not to' have yer taken no- 
tice that it hath any thing to do at 
WE w $107 
-.:What hath been hitherto ſaid, will 
not,:Þ hope, ſeem impertinent or ufe- 
s,' whenever you ſhall fall upon-the 
aQual making of ſuch Experiments 
as you are about to read, - But I fear, 
to add any.thing more, ( which 
were not difficulc for me to do to the 
preliminary parr of' this ſmall Trad ) 


would' make it too diſproportionate; 
vci 4 eppgndd 'From RO {hall 
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| Of the Difficulty of Producing : 
Frame without A1RE. 
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EXPERIMEN 


A way of kindling Brimſtone in 
yacuo Boyliano unſucceſsfully 
ried, "0 


E took a {mall earthen © 
melting Por, of an al- 
moſt Cylindrical fi- 
 Y gure,andyellglaz'd 

(when it was firſt bak'd)) by the heat; 

and into this we put 2 ſmall cylinder, 
of Iron of about an inch in thickneſs, 

and half as much more in Diameter, 
made red hot in the fire ; and having 

. haſtily pump'd out the Air, to prevent 


C'3 _ 


"1X x ' 4 EE Wc Os. BT” "0 . as RE IP Cn: abate, p , . - 
4 we <7 : m _ 2 nas e -<&.3 * 2 4 * 7 "4" "= . OWEe 2 20D OP > a2 * ft Ss . DOTY " Cas _— G 
£ Wb RIES £8: 4.4 "IF: I. x Fs = \.* a BEE ES 137 $4 Ne 3; Mm SHES 8 * ff andy os. * / = > 5 F 48" Ws os ch, or ju, AGE ce” cho ” AS aprnes Fs ect p 
wr 8 — Bs if _ pe 3 + <a —- ran, 6” 2 OS J S t7 an" 7 \ E9 A” F ow UTR 2. b ” f ON, 9 " 4 71% WO Tod. AMS > "I . b_ y ©4 V8" RY os SE) "= 
Fa NT 9p 43 7 OT "$5 "** Ah FSB 3 : bo 4 ee”, 6%. - 2 Es - regs” . SS. hs, i P29 ; Se. ak. 7 #2 Sha Wa 4 
a5. 968 Eo AST. be Eat 7; Js ES 4.8 A | | 
_ ſa 


- Foe * F oy by 


wo ai 4 
SW, A”; 
> AY 087 


Sn" 


ue Pu MEI OE RA SA: HEM co abbot, 45,05 i w Rs A ere 4 1 i ot ood on 
a , : ; , Ke q *y p , ' I Ry Sa $a C44 % 
+ | ee the 
4 I 
he eg 


k_S : « - , ” « $2 watts rar ; hat Ch -——- s - 7: PR» 5 : ” Sev 
—— , YZ 
: 4 t > LEN 4 "7 Aires t n 4 T : . 4 
Cs 3 ts 8 NE RA 7 A BS io ener RAS 
5 ” * t 2 4 Y - GS. bY 3." WSN oa} WR. - : 
$f £ Bois Ede Ghote; Re Kd 3 4. nl. 
5 op 3 Wy "2 _ L WEEN OT Po» 
7 * Wo GE ME. : ' ; 

«C2 # n 2 &' ; | Fe 
. 6 \ 
- 

j, 
, 


22 Ofthedifficulty of producing 


veſſel ſeem'd to be well emptied, we 
let down, by a turning key, a piece 


of Paper, wherein was puta conve- 


nient quantity of flower, of Brimitone, 
under which. the iron had been care- 
fully plac'd ; ſo that,being let down, 
it nigh fall upon the heated meral, 
which as ſoon as it came to do, that 
;Yehement-heat did, as we expetted, 
preſently, deſtroy the contiguous pa- 
per ; whence the included Sulphur 


it might- contain the. flowers "when 


x 


oh vr ok would not attuli kn 


-Holbal© "Bar all: the mo of es Iron, 


the breaking of the Glaſs ; when this | 


fell immediately upon the iron, whoſe | 
ppei-part was a hittleconcaye, that 
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 Flamewithout Air. 23. 
EXPER, 11, 


_ An ineffeual attempt to kindle Sul- 
10-7 in. our Vacupm anotber 
Way. . EN 


Noll way I chought of r9.6 ex- 
amine the inflammability of 
Sulphur without A1r ; which , though 
| It may prove ſomewhat hazardous ro 
| put it in pradtice, 1 reſolved to try, 
|. and dido after the following manner: 
 __ IntoaGlaſs-buble of a convenient 
ſize, and furniſh'd with a neck fit for 
our pur poſe, we put alittle flower.of 
Brimſtone. ( as likely to be more pure 
and inffammable than; common; Sul- 
phur ;). and having cxhauſted. che 
| Glaſs and ſecured it againſt rhe re- 
{ turn of the Air, we laid itupon burn; 
ing coals, where it did nor take fire, 
| but. riſe all to the: oppoſite part-of 
i. C4 the 


Ln i» _— 


24 Of thedifituity of producing 


the glaſs, in the form of a fine pow- | 
der ; and that part being turned | 
' downward and laid on coals , the | 
Brimſtone, without kindling, roſe a- : 
Sin inche form of an expatidad ſub- ' 
ftance,-which ( being removed from | 
the fire) was, for the maſt part,tranſ- | 
_ parent, not unlike a yellow var- | 


mm 


ADVERTISEMENT 


more difcoutaging” by | fome more, 


{lets 


" Hough theſe anfucceſsful ar- | 
_ J © rerhpts to kndle Sulphur In 
our exhiniſied Receivers, were made | 


that! were made, another way ; yet | 


judging that laſt way to be rarional 
enough, we perſiſted fomewhar ob- 


ſtinately in our endeavours, and cons. 


jeftuyins thar ' there m1 hr be ſome 
diijereeived difference berween Mi- 


. —_ —_ * a ; EE dE. Mid < 
OR it Mo CA oe TIOY on 0 NE 


nerals, that 'do al of them paſs, and |} 


\ .* by . "_4 
« x - pot 
* 


| Flame without Air. . 25: 
- {are ſold for common Sulphur, 1 made 
L 'trial, according to the way hereafter 
2 'to be mentioned, with-another par- 
- \cel of brimſtone, which differ'd not 
- [ſo much from the former, as to make 
i + jt worth while to ſer down a deſcrip- 
- [tion of it, that probably would not be 
- | uſeful. 
* Butin this place, it may ſuffice to 
have given a general intimation of the 
poſſibiliry of the thing. The proof 
:of it you will meet with under the 
. \third Title,. when 1 come to tell you 
| | what uſe 1 endeavour'd tomake of out 
> | | VIRTGOns F lames, 
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EXPER, It, 


Shewing the thaw & of Air in thiphic 
.. . produftionof Flame, without a4he1 


7 actually fanung or burnin E 


OP 


"gp it pal in ling a of F Tek not 
it will not-be. impertinent to add anBri 
Experiment or two, that we tried tqqui 

7 WA the. ſame intereſt of the Air by Or 
 theeffetts of its admiſ 
| cuum. +For I thought, it mig tir rc read Tie 
| ſonably be ſuppoſed, that if fach diſithi: 
poſitions were introduc'd into a bc ſev 
dy, 2s that there ſhould not appeal tha 
any thing wanting *to turn- it int&Wa 
Flame but the preſence of the Air; Ter 
an aQual hon of that body{{en 
might be produced by the admitted Vi 
Ty Airy 


\ 


'f _ nithowt Air. Th 3 


hix. "wichou the intervention of any 
\ tual Flame, or Fire, or.even heated 
[ſubſtance ;. the warrantableneſs :of 
bayhich ſuppoſition may be judged by 
2d ha two following Experiments, 
7 When we had made the Experl- 
Tenc , ere long to be related. in its 
- Blue place, ( viz, Title 11. Exper. 
bythe 2* ) to examine the preſumption 
afwe had, that even when the Iron was 
emot hot enough to keep the melted 
arBrimſtone in ſuch a heat, as was re- 
dquiſite to make it burn without Air, 
y or with very little, it would yet hs 
hot enough to kindle the nl, if 
a4 "Eh. Air had accels to it « To examine 
i\this (1 fay.) we made two or three 
ovleveral Try A , and found by them, 
atthat 1f Mar while after «3 flame 
taWas extinguiſhed, the Receiver were 
jrfremoved , the Sulphur would: pre- 
{1y{ently rake fire again, and flame as 
eh Vigorouſly as before. \ Bur I thought 
it 


' a8 . Of the difficulty of producing 
it might without abſurdity be doubt; 
ed, wheeher or no the agency of th 
Air in the produion of the flany 
mjght not be ſomewhat leſs than the 
trials would perſwade ; becauſe that 
by taking off the Receiver, the Sul! 
phur was not only expoſed to Ire 
Air, but alſo bw S with a fre 
ſcope for the avolation of tho 
fumes, which in a cloſe Veſſel migh, 1 

_ be oreſum' d to haye been unfriendly 
rothe Frame: ., L 
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_ How farthis doybt may, and ho ok 
far it ſhould, be ſy ro we may b 
_affifted to diſcern A the ſubjoynoy 


{ 


v ens perceive b, the hi Be of thi 
Memoril 1 made of it, that runk 
this, ns, ; + 4 1 
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EXPER, LV, F 


A differing Experiment to the ſame 
purpoſe with fk former. 


Aving a mind to try, at how 
Y Þ great a degree of rarefation 
bf the Air it was poſſible ro make: Sul. 
phur flame by the afliſtance of an ad- 
ventitious heat,, we catifed ſuch an 
- riment as the "a mention'd 
e reiterated, and the pumping\to 
L bs eden for ſome time afterithe 
; fame of: the melted wo of akral 


k "7 arily Aa licle Air, nwp- 
ontich we could ; ery thoug| 


oe egy... 


{8 of the difficulty of producing 


Air that had ſuffic'd to: kindle th 
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Apear; :which- upon rwo':exuGion} 
: the hind an o Frtney I NY 


2 ments oinlieſsn may conduce to xvod 
ap 


Tankoid, T'may;perc 


not a conſtant flame , yet divers litheſp 
flaſhes, as it were, which diſcloſghec 


themſelves by their blew colour gtfadl 


be (ulphureous flames z:and yet th 


Sulphur, was fo little, that WO CY 
ſuftions more drew it:out-again Fa 
guy. depriv'd' us of the mentjong 

aſhes: And when a. ictle Air wil. 
cautiouflyler: in again at>the ftop 
cock; the-like flaſhes began again t 


moredid _ quite vanith;: though q 
UPON-T 6 letting! a little: freſh: \f 


_ 
I. Fl F > þ: ». 4 
Fr... 
'S 
wh oo» 5% 


Gate whar is "ual of Fires :ſuddenly h 

ypearing-in long undiſcloſed! Vaults 

or” Caves to'thole. that-firſt broke 1 in} 
knce cllovhed | 

'but ſhall nor here'! many (* 


conſider; 


Flame without Air.” 3r 


xleſpecially being not yer fully fariſ: 
l 4 hed of the rruch of the" matter of 


EXPER, v. 


About an einbipooar © to _ Gui 
| powder | In vacuo with the Sun- 
. beams, ag at 


' ms hith hos chord 
| Y Y deliverd, . will nor; Fpre- 
j ſume,, $1 ants It unreaſonable to: en- 
of quire, whether, what intereſt. ſoever 
3 the Air appears to have inthe produ-. 
i. :'&ion of thoſe flames that are«to laft 
Fr + for: ſome time, there may not” cafily 
rl | > hr 'd a, momentany-tlame-or 
& tlafh: without any affiſtance from the 
| Air, | Wheteſbie: 1; employ'd/ ſome 
; | endeavours todiſcover, Seer there | 

| Were UW fame neectof Ainto the. going. 

\ 0 
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32 Ofthe diftcuity of producing | 

off of Gunpowder, as to the unflam; the 
mation of other bodies. And though qu 
my firſt attempt of this nature being gu 
unproſperous, it was concluded by wh 
the Learned of the by-ſtanders, thy yer 
I ſhould never be ableto make a ſuc; we 
ceſsful one to kindle Gunpowder it to 
an exhanſted Receiver. ; - yet this did wa 
not hinder me from proſecuting a de roc 
ſign,for whoſe feaſibility 1 confider'd, ma 
that it might be alledged 2priori ( a Bu 


they Wa to ſpeak): har Bio Row, pic 
which is-:one of | the ingredients « = 
Gunpowder, appears by ſexeral try; 
als to'be ſometimes-capable of acoen! 


- 1n -our: "Vacauan ; and there ha 


le, us villhe b de Loi 
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| than in the open air ( which1s an in«. 
| quiry proper for this place ) may be - 
ng guels'd by. the ſubjoyn'd tryal ; 
by which , though it were made many 
w years ſince (in the year 1660,) before 
c: we had devis'd the Mercurial Gage, 
if to examine how well the Receiver 
lic was exhauſted, I ſhall yet afford it a 
l« room in this place, becauſe 'twas 
'd made in Summer by the help of a 
4 Burning-glaſs, which I could not im- 
Ws. ploy to purpoſe in the winter-ſeaſon, 
'qwherein the two following Tryals 
am; 5 

n- To give you then ſome account of 
ail that part of the Experiment, which 


31; concerns our preſent inquiry, I will 
a {ubjoyn a tranſcript of what [ find res 
of giftred about it ; which is tothis pur- 
pole, and almoſt in theſe words : 
ad ſhat, having conveniently plac'd 
jythree or four grains of Gunpowder in 
glee cavity of our Receiver, and ha- 
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- we caſt the Sun-beams, united by a 


g00d Burning-glalſs, upon the pOw-' 


der, and kept them there a pretcy 
while to little purpoſe ; till at length 
the Powder, inſtead of taking fire, 


ſmoaking only, and melting like a 
metal ; thoſe SpeCtators, that were of. 


another opinion than I was yer con- 
vinc'd of, would have me leave off 


- he furtherevent of ſuch tryals more. 
fullyproſecuted you will find under 
the third Title : All that will be per- | 


 tinentto be hereadded being, that the 
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ving carefully drawn out the Air, 


_ newly recited experiment. was not the 
fingle one, wemade about that time, 
, Yhat Wiſcover'd a great indiſpofirion 
to be fir'd mou: 
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ter, placed the formerly mentian'd 


. Flamemithout Air. 
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An attempt to fire Gunpowder in 
vacuo, by means of a pot Iron, 


| 'E took (by weight) what.we 
judged a CONVENIENT QUAN= 


tiry of Gunpowder, that was extragr- 
dinarily ſtrong and well made, and 
having m our Recelyer,that was capas 
ble of holding abour 16 pound of wa- 


Iron firſt heated red-hot , when the 


* Air appeared by the Mercurial Gage 


to have been diligently pump'd our, 
we let down, by help of the turning 
Key, a ſmall piece of thin Paper, 
wherein the Powder had been put, till 
we ſaw 1t reach'd the plate, by whoſe 
neat we hop'd the Paper would be 
deſtroyed, and the Powder made to go 
off, But though both the one and 
- D 3 the 
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put into the Receiver ; the defired 


exploſion of the Powder did notin- 
ſue. Yet there appeared upon the. 


iron-plate a pretty broad blew flame, 


like that of brimſtone ( whence /twas 
juds 'd to be the Sulphureous 1 ingre- 
one of the Gunpowder that was 


kindled ) which laſted ſo very lon; 
2s we could not but wonder ar-ir. Bur 


at'length the Powder not going off, 
and the ſtill decaying heat of the iron 


forbidding us to wait any longer, 
we thought fit to take off the Recei- 
ver;& ford (as we exp 


enough to 'be fired, notwithſtanding 


that had burn'd a 


the other had been purpoſely well | 
dried near the fire, before they were . 


<ed) that the 
Paper contiguous to'the Iron, was, in 
patt; deſtroy'd by its heat ; but moſt | 
of- the grains of the Powder ſeem'd 
not cad, and were found diſpos'd_ 


the Seifuritption of on bes 


py P 
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APPENDIX. :---> 


O- confirm the foregoing-Expe- | 
"K riment, by ſhewing how great 
a diſpoſition to take fire there may be 
in Gunpowder , that yet would not 
do ſo without Air, I ſhall ſubjoyn this 
obſervation: > 4." Bae pnoty 

Having' reiterated the newly men. 
tion'd Experiment after the like man- - 
ner, and with the ſame Recelver, and 


Iron-plate, as formerly, we did-not 
find any exploſion to be made for ſo 
long a time, that, thinking it in vain 


to wait any farther, we ler in the Air, 


which might perhaps, by help of the = 


remaining heat of the iron, procure 


the operation weat firlt defired, The 


event was ; that after nothing had in- 
ſued for a good while, and we ſcarce 
thought, thar ſuch a thing would hap- 
pen ; the Powder ſuddenly went off 
D-23 with 


38 Ofthe je ified of ebidvcing 
with a great flaſh, and fo ſhook the | 


| Rebeaver i large ex 


Roiv that was yet ſtanding on the | 


Engine , as LO endanger the throw- | | 


ing of ir down. Which circumſtance | 
I mention, to give you acaution that | 
may prove uſeful, in caſe you try 1n | 


cloſe vellels experiments with Gun--: 


powder ; ſince if they be not warily | 
managed, they may ſometimes ( as | 
have had occafion to obſerve ) prove : 
dangerous enough ; which will be 
the better diſcerw'd, ifl add, that the | 
Powder, thathad this operation on a | 
-to' contain | 
two Gallons of liquor) was weighd | 
before 1 it was pur 1n,and amounted but | 
to:ons grain, (though a:greater quan- | 


"ity -might perhaps have'been well c- | 
 Hough'yenturd upon, if it had been | 


bure Common OE: D 7 
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EXPER. VIL 


Reciting another way, whereby the 
firing of Gunpowder. in vacua 
| Boylianowas attempted. . 
TO diverlife our ways of: exa- 
RK mining the indiſpoſednels of 
; Gunpowder to be fired in our Vacu- 
| vm, wethought fit to add to the fore- 
| going Trials that which followeth.: 
Inio a pretty large and ſtrong 
| Glaſs.-buble, wepura few fmall corns 
of Gunpowder, and having carefully 
- exhauſted it, and ſecur'd ic againſt the 
; Feturn of the Air, we put it upon a 
; pretty quantity of Live-caals ſuper- 
* tically coverd with Aſhes ; By 
+ Whoſe hear the ſulphureous ingred1- 
| entofthe Powder was in part kindled; 
; and burn'd blew for a pretty while, 
; and with a flame conſiderably great 
WS . 
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Ao Of the difficulty of producing 


(in proportion to the Powder;) upon rec! 
whoſe ceafing , the Powder, which, | of ( 


| when all was done, did not take fire, |ſha. 


appear'd to have ſent up, befides the ing 
flame, a pretty deal of ſulphureous } cer! 
ſublimate, that ſtuck to the upper |fou 
part of the Glaſs, and being held a- ]big 
oainſt a Candle, we caus'd to} be |ver 
brought in, ( for the Experiment had |wel 


| been purpoſely made in a dark place) jwe 


it exhibited divers vivid colours like [wit 
thoſe of the Rain-bow. el 


_ USING. 4 hn mw 


i EXPER: VH,  . eo 
About atryal made to fire Gunpow- [the 
—-- *Jet-in our Vacuum by the help of ths 
—_— {for 
Hough, inthe fourteenth of the fan 
KB long fince publiſh'd Phyſico- Jto 
Mechanical Experiments, there 154ve 
| = recited 


'F lame without Air. Ar 


y WF2#) a tryal made about kindling 
[of Gunpowder with a Piſtol ; yer | ? 
, [ſhall not forbear to ſubjoyn the inſu- 
> [ing account, partly becauſe the Re- 
s | celver WE then imploy'd, being abour 
r | four times, if I nuſ- remember not, as 
- [big as that we laſt made uſe of, 'twas 
e | very difficult to exhauſt the one 1o 
1 | well as the orher ; and partly becauſe 
1 
e| 


we wanted ſome accommodations, 
with which we fince furniſh'd our 
(ſelves, and ( having not then deyis'd 
[the Mercurial Gage ve imploy'd. in 
che making this laſt Experiment ) we 
could not then judge ſo well, as we 
fince could, of the degrees to which 
- Ithe Receiver was emptied; And 
#| therefore, when in the Relation of that 
fourteenth tryal there is mention 
{made of one attempt that did ſucceed, 
e-Jamong divers that did not ; there is 
- [towards the cloſe an intimation gl- 
1s Jyen, That in ſpire of the great Rare- 
d | _ | tad 10n 


%\. 


42 Of the difficulty of producing | 

faion that had been made in the Aigam 
there might yet be ſome little portiafſer 
of dls remaining 1n the Recelver,  þher 
Pr aceed then ta the promiſed Relaleri: 
rign, which 1 nnd thus ſet daw ln, Neat 
_.. To proſecute the deſign of the forehea] 
going Experiment by a way ſomgd,,: 
Var differing. from rhoſe- hitherthg | 
mention's.; we made, though ngork 
gs ] Iculty, the enſuing tryalyy y 


: * 
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iſt; 
Elf 


ijmp'd out; having before putin 3 
lafercurial Gage to help us.to diſcern 
hen it was exhauſted. Laſtly, or- 
lalering the Pump to be plied in the 
pean W tule, for | fear ſome Air ſhould 
real in,before the tryal was compleat. 
, we did, by the motion of the turn- 
the key, ſhorten a ſtring that.was tied 
NGoth to It and the trigger of the Piſtol, 
alby which means we did as. much as 
Inke could towards the firing of the 
, powder in thepan ; but though the 
Ofan were made to fly, open, , yet the 
 howder did not go off : whereupon 
Wing in the, Air, and cocking the 
nyeight it was tied co before, we drew 
cut a little. Air, to be ſure that the 
tBeceiver was cloſely cemented on, 
& which care we ropk in reference to 
nSnother Experiment; )' and then Jet, 
yRng inthe Air at the top of the Recei> 
per, and ſtopping ic in with the curn- 
as 
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ing key, we did, by the help of thihg' 1 
key , draw afide the trigger againhowe. 
whereupon, though there had been nflam 
new Powder put intothe Pan, nor anjnatt 
left in 1t, but only ſome little that rqþitec 
main'd after the late tryal ; yet thiſuffic 
Iittle readily took fire and flaſh'd i If 
the pan ; which made it the more proyery 
bable, that inthe former tryal ſparkhave 
of fire had been ſtruck out by the colkaul 
lifton of the Flint nd Steel : whidþe p 
was the more credible, becauſe in afo fi 
_ othertryal, made the ſame hour in thoff « 
fame exhauſted Receiver, / two of thifalli 
affiftants plainly faw a- ſpark or rwtwo 
Hy out upon the falling of the Cockgue. 
though; that chanced to ſtand in afmac 
inconvenient place, did not then peffron 
ceive it.” But afterwards , havindo1! 
'caus'd the Experiment for my fullgen 
fatisfaQtion to be repeated, I freed mjſtour 
ſelf from need of rruſting others eyesike 
So that it appears, that, notwithſtand&m 
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tg! the great indiſpoſition of Gun- 
inbowder it ſelf to be reduced into 
\nfame in our Vacuum; yet even ſolid 
nſnatter is: not uncapable of being ig- 
rqiced there, if it be put 1ntoa motion. 
hiufficiently vehement, = 
'# If this Experiment had not been ſo 
royery has gong to make, I ſhould 
rthave been invited to reiterate it, be- 
olkauſe a not contemptible ſcruple may 
loþe prevented, if the tryal can be made 
ao ſucceed, in regard that the going 
oft of the whole Gunpowder, by the 
falling of a ſpark or two only upon 
#&wo or three of 1ts grains, would at- 
:8gue, that the accenfion of the reſt was 
aMade by the propagation of tilame 
rom the kmdled grains to the reſt ; 


Moſmall a portion of ignited and ſud- 
gaenly: vaniſhing matter, as is. to be 
mourid in a-ſpark .or two, being not 
sRiiely ro be able in ſo- very ſhort a 
zZUume 'to impart -a »Vehement,:-or {0 


vi, a0 . £ : [4 
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much 


of producing 
rich as a i Senfible, hear; - to the whitime 
aggregate of grains, or at leaſt 'a prefirin 
part of them, as rhe focus of a Burſwas 
ing-plaſs, held lony enough upfand 
them to'make them melt, may woup Rec 
ſuppoſed es; 


: | + 4 4. iy © 
POT FO) Os 7  Flent 
Two ways of making Aurum fulnþRec 


'nans go off inour exhauſted I whi 
4:29 you 


y Ecanſe 'ris: wone. to be ſuppol oft 
-Aurum- Fulminans, as the Chi | goc 
call ir, a—— Ep | Wit 

"bot ; though by: vaſt q lik 
ſrc _ Fchought it nor ul 
ake tryal , ev rs af It: couldll ni 

==> off in our exhauſted R&f th 

; and. accordingly,” abour das 
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Flamewithout Ai. a 
#ime that the other Expetittient of 
efiring Gunpowder by the Suh-beamg 
was made, wealſo wads tryal of this 3 
wand that, as I remember , inthe fame 
{Receiver , and with the ſame Butn- 
ting-g olaſs. The event was;that,though 
rhe Air had been purnp'd out , the 
Tconcentrated beams of the Stm made 
IFrhe Aurum fulminans go off, and vio- 
| 1 lently ſcatter abour the cavity of the 
F os te a yellowiſh duſtvr powder, 
{which other tryals in che free Air 
{made us look upon as patticles of the 
{ Gold, that wil che main- ingredient 
a ofthis odd compoſition, 
This Experiment we reitetated 2 
by g6od while after in another place, and 
ef vith other veſlels, and tn: with the 
, like ſucceſs. _ 
But in regard theſe ryals being 
[ inde by the'united Stm-beams, twas 
| navortable that-0ur eyes. world be 
of beforehand. alteted ith the vivid - 


impreſ- 


7 W 


©. powder mightafford;) and havingl 


43 Of the difficulty of producing | 
_ -impreſſions of ſo glaring a light; Lfulm 
| ſeem'd not ſafeto determine, by thi lool 
bare going off, or ſhattering of per, 
Aurum fulminans, whether or no |} ano 
afforded any flame or light upon it} that 
exploſion : For, as we could not: bi was 
ſure of the afficmative, becauſe ou we 
eyes could not diſcern any: moment lain 
rany fame or flaſh ; fo it ſeen'd nd thre 
 fafeto conclude the negatlve ; fincg get! 
though there had been ſuch a flamg tirn 
yet, T; it had not been ſtrong, it woult ing 
not have been ſenſible to our eyes Lig 
whilſt preaffeed by a power HI cc 
Light, Wherefore we ceſol vd to mak} the 
this tryal in the night with an Iron ma 
=D but not candent, (that its rar 
light might not eclipſe chat which the 

u 


after the on: hn already « often recited} ex; 
exhauſted a pretty large Receiver, and coi 
let down by a ſtring half a quarter 0 
a grain (by weight ) of good Auruml 

 fulninas 


Flame without Air. 49 
Ifulminans of our own preparing, 
w looſely tied 1n a little piece of thin pa- 
hyper, ( which paper, former tryals to 
} another purpole kept us from tearing 
It that no horter an iron, than ours then 
was, would kindle,) we found, as 
wweexpeded, that after the powder had 
1 lain long enough apon the 1ron to be 
{throughly heated, 1t went off all to- 
Lgcther, and, as the by-ſtanders at- 
w tirm'd, with a flaſh : but my face be- 
ing accidentally turn'd to remove a 
s Light thar I feared might diſturb us, 
w1 could not ſee the fialh my ſelf, and 
ks therefore caus'd the Experiment to be 
made once more, to ground my nar- 
It} rative upon my own obſervation : 
bg which quickly afſurd me, that the 
} Luminous flaſh, produc'd upon the 
094 exploſion, was not only ſenſible, but 
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Of the Difjiculty of Preſerving 
Flame withont Air. 
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Ince it 1s generally, and in moſt 
caſes juſtly , eſteemed to be 
more eaſte to preſerve Flame 

in a body that 1s already aCtu- 
* ally kindled, than to produce it there 
at firſt; we thought fit co try, whe- 
: ther at leaſt bodies already burning 

+ might not be kept 1n that ſtate with - 

| out the concurrence of Air. And 
; though in ſome of our formerly pub- 

| liſhed Phyſico-Mechanical experi- 
| ments it happen'd,, that aGual Flame 
would ſcarce laſt aminure or two in 
| Our /arge Pneumatical Receiver ; yet 
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4 Mineral bodies once kindled might 
| E 3 attord 


| decaule it ſeem'd not improbable,that 


64 Ofthe difficulty of preſerving | 
afford a vigorous and very durable! 
flame , we thought fit t© deviſe and {0 
make the following tryals: Whence: V 
probably we might receive ſome ney. 
informations about the Diverſities, 
and ſome other Phenomena of Elame, 
and the various degrees, wherein the 
Alr 1s neceffary or helpful c to them, | 


EXPER l. 


Reciting an attempt 0 preſerve the 
fame of Brimflone without Air, 


"TE put upon a hich metalling! 
place a convenient quan-! 
tity of Wivers of Sulphur ; and ha- 
_ ving kindled them in che Air, wel 
nimbly conveyed them into a Recei-! 
ver, and made haſte to pump out; 
ſome of the included Air, partly for! 
other reaſons, and. partly that the : 
cayity| 


| cavity of the Receiver might be the 
3. ſooner freed from Reo which 
«. would, if plentiful, both injure the 
y fame, and hinder our fight, As ſoon 
o 2s the Pump began to be plied , or 
e, preſently after, the flame appear'd 
\. [obe ſenhibly decayed, and continued 
: Fobeleſlen'd at every ex{uRion of the 
' Air; andineffeG, ir expir'd before 
the Air was quite drawn out. Nor 
did it, upon the early removal of the 
| Receiver, do any more than afford, 
be: tora very little while, ſomewhat more 
; of ſmoak intheopen Air, than it ap- 
| pear'dto do before. 
ne The reiteration of this Experi- 
1-: ment, prelently afcer, afforded us no- 
_} thing ney, worth mentioning in this 


'T 
. 
x 


F lame without Air. co 


place, 
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TO. ted- 
ETTCEA 1; @Pec 


more 
Nt Sating a 7Tryal about the Duration pimb 


of the flame of S REL in no peec 
Boyliano, | 


12 
For 
1 2 


Ts - hor i 
] iO vary a little the Hooing] ſent 


Experiment , and try to ſave fume 
ſome moments of time, ahh on theſe plyi 
occaſions is to be husbanded with the fon) 
utmoſt care; having provided a Cy- þ 
 linder of iron, larger than. the for- (dra 
- mer, that it might by its bulk, being 
once heated, bach Se to the | 
| accenfion of the Sulphur, and to the | 

laſting '6f its flame, we made a tryal, Ip 
that 1 find regiſtred to this effet : it 
We Pol. a pretty big lump of | 
Brimſtone, and ried it to the turning- N 
| key ; and having got what elſe was | 

| neceſſary | In a readineſs, we caus'd $0 

| the wron-plate to be haſtily brought to 
red-hot 1 


Flame without Air. | 8 


hed. hot from the fire, and put upon 
þ Pedeſtal, that the flame might be the 
more conſpic vous ; and, having 
2 himbly cemented on the Receiver, we 
; peedily let down the. ſuſpended 
Brimſtone till 1c reſted upon rhe red- 
hot iron, by which being kindled, it 
r ſent up a great flame with copious 
2 fumes , which hinder'd us not from 
blying the Pump, till we had, as we 
2 conjetur'd, emptied the Receiver ; 
which we could not do without with. 
- drawing together with the Air much 
fulphureous ſmoak ( that was offen- 
five enough both to the eyes and no- 
 Iſtrils. ) Bur notwithſtanding this 
. [pumping out of the Air, rhough the 
Fame did ſeem gradually to be ſome= 
 Fyhat impair'd ; yer it manifeſtly con- 
Itinued burning much longer, than by 
the ſhort duration of other flames in 
jour Receivers (when diligence is us'd 
#to withdraw the Air from them ) one 
1 could 


TR 
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could have expetted. And eſpeciall, 


| kept it conſtantly melted. 
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ane time, ( for the experiment wy oy 
made more than once ) the fla her 


laſted till the Receiver was judg'dte w 


be well exhauſted ; and ſome though 


It did {o ſurvive the exhauſtion, thy oy 
it went not out ſo mnch tor want Y; 


Air, as Fuel ; the Brimſtone appeal far, 


Ing, when We took off the Receive @. 


either to have been conſunid by thi Kor 


' fire that fed on it, or to havecaſuall# . 


run off from the Iron, whoſe hear hat ca 
{Bri 


EFF In caſe you thould "900 a min} £1 


to proſecute Experiments of the ni} ,F 


ture of this and the precedent, 1t ma} 
not prove uſeleſs, if 1 intimate to ya! 
the following Advertiſements, 1, Fol 
the red-hot iron above mentioned we Br 
thought it not amiſs to provide, inf ar 
ſtead of the melring. pot imploy'd it 
the firſt experiment, a Pedeſtal (if } c: 
may ſo call ir) made of a lump & 
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All;y'd Tobacco-pipe-clay , that the 
We.hement heat of the iron might nel- 
er fill the Receiver with the {moak | 
11f what it lean'd on, nor injure tne 
SEngine, if it ſhould relt immediately 
ng Pon that . And this Pedeſtal ſhould 
- $+ ſo plac'd, that the iron may be as 
War, as you can, from the ſides of the 
'MReceiver, which elſe the exceſhve heat 
Mould indanger. ? | 
1 2, To the above-mention'd con- 
Weave iron, that was to receive the 
 |Brimſtone, we did for ſome occaſions 
F caule to be fitted a thick convex plece 
W of iron, ſhap'd almoſt like a tactifh 
f Button ; which was not fo be us'd 
@ conſtantly, but ypon occaſion, that, 
being laid red-hot over the melted 
} Brimſtone, it might increaſe the heat, 
IF and keep the flame from having ſo 
If broad a ſuperficies, whereby it would 
| conſume 1ts fuel too faſt. 
* 3. Weſometimes thought 1t expe-. 
| oe _ _ _ -aient, 


60 Ofthe difficulty of preſerving F:) 
dient, for the clearer diſcerning « o, 
what ſhould happen 1n the Receivey,q r 
to make the experiment by night, ank.nt; 
remove the Candles when we were juſy;ch. 
about to pump, preſuming that thger : 
flame would be conſpicuous enough. m 
by its own light ; as indeed we foung ing 
it to be, though its Light were bugey]: 
dimm , conſidering the greatneſs do *; 
the flame; whoſe colour , though ifkcen 
did not quite loſe 1ts wonted blewher 
ihneſs, ſeed yet to have received thou 
oreat and {omewhat odd alteration. | By 
| 4, There is one great inconveniÞyp 
ence, ſcarce avoidable in this Expetake 
riment, viz. that he fumes aſcendÞrin 
ing very coptoutly, do quickly muchfhai 
darken the Receiver, and {( if thelege 
tryal belong continued ) line it withſot: 
a kind of flowre of Brimſtone, whichly 1 
| obſcures it much more ( and there-Pig 
tore ought to be carefully wip'd a-F 
way whenſoever the Receiver 1s taken} 


of o 5 
off >| 
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þ#F:) upon which account you will 
Gor, 1 preſume, wonder, if you ſhall 

End the Phenomena of thele Experi- 

thents not always to be the very ſame 
Ip ich. what you meet with in this pa- 

ger: fince, as "tis very poſtible that 
Ne may not have been able to.obſerve 
things ſo accurately by reaſon of the 
Hewly:mention'd fumes and flowers; 
% *c1s not impoſſible , that the ait- 
Terence ( if there ſhall be any ) of 0- 
Hher mens Obſervations from: ours 
Hhould proceed from the ſame caule. 

| Before we paſs from this ſecond 
|4xperiment, 1t will not be amiſs to 
Hake notice, that though the flames of 
brimſtone may be allow'd ta be ſome- 
-bphat more durable than the flames of 
[egetables are wont to be ; yet 'tis 
ot fate to conclude, that 'twas meer- 
y upon the account of their native 
Tigour, that the flames above men- 
fion'd laſted fo long in our Receiver, _ 
| For 


-62 Of the difficulty of preſerving | 
- For we ſeem'd to obſerve;that thi 
was requiſite a very intenſe heat of j 
Tron to make the Sulphur capably 
flaming on it, when any confiera 
it proportion of Air was withdray 
mW! | | For which reaſon it ſeems expediq 
Wh) _ according to what 1 lately md 
j that che Iron,that is to keep it melt 
be of a ood thickneſs, that it nf 
the longerretain a competent heat;aſ by 
we thought, it contributed to the ſilnar 
ceſsfulleſt cryals we made, that ſþei; 
them we us'd, befides the conctin 
Iron, the CONVEX one mention 'dipa! 


the ſecond Now. !'i:, -* ,. © -- ſhe 
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| Of the laſting of the flame of a Me- 


aw . talline ſubſtance in the ſame Va- 
16h cuum, 
ati 


Hoſe Sulphurs that Chymiſts 
call Metalline, being ſuppoſed 


-aþy many to be of a much more fix*d 


mature than common Sulphur, and it 
cing indeed probable 'enough, that 
in them good ſtore of very minute 
particles are crowded together, I 
thought fit to try, whether a body, 
herein a vulgar Chymiſt would 


[think the Sulphur of a metal to be the 
© main ingredient, would attord in our 


Wacuum, a more vigorous or laſting 
lame than that of common Sulphur, 
And though I will not here trouble 


LFyou with my particular ſcruples a- 


{bout the Chymiſts deftrine concern- 


ing 
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annex the enſuing tranſcript of thi 


which by dt UNCOMMON way of pre 


. ( thoſe bemg uſually. nor: free enoug®? 


* , 


ing metalline Sulphurs, nor with thyas 
grounds on which 1 devisd the folyhe 
lowing inflammable ſolution of Marhor, 
(tor | do not.now g1ve it a more deterſtin| 
minate name) which fome Chymiſcon 
will not perhaps diflike ; . ſhall heffulp 
eAl 
att 
ala 
ect 


oo oo nn” 
_ Having provided a ſaline Spitil 


and piercing, we put into a vial, caÞro' 
pable of containing three or foiſupo 
ounces of water, a'convenient quanfo | 


tity: of filings: of Steel,- which were 


not ſuch as are commonly ſold j#9 


fromruſt;) bur ſuch as 1 had'a whilſ®i 


before caus'd 0) be purpoſely Fa pait 
off trom'a piece of good ſteel. Thif 


metalline powder being moiſtn'd i an 
the viol with a little of the menſtruumF*** 


Flame without Air. 6+ 
thivas afterwards drench'd with more ; 
olwhereupon the mixture grew very 
:rhot, and belch'd up copious and 
«ſtinking fumes; which whether they 
ifconſiſted alcogether of the vol: tile 
enfulphur of the Mars, or of metalline 
tſteams parcicipating of a ſulphureous 
nature, and join'd with the ſaline ex- 
tihalations of the menſtruum , 1s not 
rMecellary to be here diſcuſs'd. Bur 
zrfyhenceloever this ſtinking ſmoak 
caproceeded, 1o inflammable it was,thar 
oifupon the approach of a lighted candle 
1n£9 1t, 1t would readily enough take 
eire, and burn with a blewiſh and 
Somewhat greeniſh flame at the mouth 
;ePt the viol for a good while together ; 
ol nd that, though with lictle light, yer 
jÞith more ſtrength than one. would 
P Faltly tuſpect. | FE: 43 
his This flaming Viol therefore we  * 
;onveigh'd intoa Receiver, which he, 4 
Who us'd to manage the Pump, aft- 
EE WF -. firm's 


et 1 


' ſomenoiſe ; upon the ſecond exſud 
on of the Air the flame blaz*d out} 


 *nyffireby haſtily removing the Rect 
ver; only we found,that there remainF 
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firm'd that about fix exſuftions woul( 


exhauſt. And the Receiver being we k 
cemented on, upon the firſt ſuck th 


fame ſuddenly appear'd four or fiv} 


times as great as before ; which 1s 
{crib'd to this, That, u upon the with 
drawing of'the Air, and > agg | 
ly the weakning of its preſſure, grel 
fore of bubbles were produc'd ntl 
menſtruum,which breaking could n( nd 
bur ſupply the neck of : | Viol wil 


ſtore of inflammable ſteams , whid 


(as we thought) took not fire withol 


'before, and fo it likewiſe did upd 
the third exſuction, but after that| 
"went -out ; nor could we re-kindle} 


ſach's-difh poſition in the ſmoak to i 
Hammability, chat holding a lightf 


_-candle toit, a flame'was quickly F 
 kindled, Tz EF 


—_ wi.aA © > v9 ©, _ 93 ,- ©. ty-. 


Flape without Air. 67 
EXPER, IV, © 


Of the Duration of the Flame of 
Spirit of Wine impregnated with 
a metal in the Exhauſted Recei- 


TN Ecaule it may, upon grounds 
not improbable, be thought, 
hat well-dephlegm'd Spiric of Wine 
being a pure Mthereal liquor, which 
| does not, like combuſtible Sulphurs 
(whether vulgar or meralline ) emit 
14 any viſible ſmoak to ſtifle the flame. 

| (into which 1t amay 1n the free air be 


x4 totally reſolved; ) if this ſpirituous 


| and thus qualified liquor could be 
| duly affociated with a metalline body, 
the reſulting flame might be more than 
ordinarily vigorous and durable ; 
4 1 reſolvd to make an Experiment of 

| this fort, and Jorg by A WAY, Tet 


2 
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I deliver in another paper, [ina Pa. 
radox about the F vel of Flames | fo 


united highly rectified ſpirit of Wine 
with 2 pr epared metal, that of 


into a {mall Glaſs- = made onl ce 


purpoſe, and furnith'd with a very| 
ſlender wicke » which the mixture ; 
would not burn whilſt there was Ii-! 
quor enough to imbibe it well ; and 
putting this lighted Lamp into a cons! 
venient place of a Receiver that was 
not ſmall, ſince it was able to contain} 
about: two gallons or fixteen pound] 
of water, we made haſt to cement on} q 
theglaſs tothe Engine, and yet found} | 
not in twoor three ſeveral rryals, that,} {4 
after the Pump began to be moved, { B 
little a. quantity of tin&ed fame 1 inf 
- that capacious Glaſs laſted much} +4 
_(ifat all) morethan half a minute} 4 
.of an hour ( eſtimated by a minute} & 
watch J | | And, 


Flame without Air;  &g 


a. And, becauſe the Receiver, we then 
' made uſe of, ſeem'd to me, by reaſon 
| of its f1ze and ſome accommodations 
| that belong to it, proper enough to 
' be imploy'd about other tryals, con- 
! cerning the relation between Flame 
and Air; I thought fit to try with the 
It ſame ſmall Lamp and liquor, what o- 
"* ther Phenomena of that kind would 
'} beaftorded by letting Air in'and our, 
| according to the various exXIgencies 
"| of my particular aimes, 

* But not having then, nor in ſome 
time after, the leiſure and opportu- 
nity of ſerting down things circum- 
| ſtantially, I contented my {elf to take 
} thoſe ſhort Notes ( of the Principal 
things ) whereof I now ſubjoyn ng 
| tranſcript, 

When the flame began to decay, 
| the turning key being now and 
then drawn almoſt out , the tin- 
Qed flame laſted once a minute 


F-2 and 


no Of the difficulty of preſerving 


ger. it 


_ 


T caus'd one to blow conftantly, ye 
- but yery gently, in at che pipe with 
MY pair of bellows, and by this means} 


and a half, and another time lon. th 


The turning key being taken out! fo 
in the beginning, the flame laſted twa| 
minures or better. | R 

A Pipe bedded in the cement at thel 
bottom of. the Glaſs, and having at) 
each end an open orifice almoſt of thel 
bighels of that filled by che turning 


a which key was hen removed| F: 


from the top; 2 tinted ſpirit ſeem'd| 
to- burn very conyenienvly, as if thd 
flame would have burn'd very long) 
if we would have permitted it ſo to 


The orifice ar the top being ſtop! 4 


with the turning key, though the Pipd , 
. were left open ar the botrom, it plains 


ly in a (rn time ſeed much to de | 
cay and ready to expire ; whereupon 


_ though 


: _ 


N- Ws. 
| [gorous, yet we kept it alive for aboye 
Jut 


wol A Oy 
{when ve began to retreſh ir with the 
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though we did not keep. the flame vi- 


' four minutes ;' and then obſerving 1t 
| to be manifeltly ſtronger than it was 


's 
# 


the! Bellows , we ceas d from blowing, 


{and found, that though the Glaſs- 


pipe was ſtill lefr open, yet within 


| about one minute the flame was quite 


; 5 Ul! 
req} cxtinguilhed, 


— —_— 


to! | 
by Of the Conſervation of F lame under 


fy & Ss 
"A 
__ 
& 
FP 


walter. 


"Al better to examine the neceſ- 
 ſxyof Airto Flame, I choughr 


} fir not only to make the ſeveral Try- 


als mention'd in this Paper, whether 
it would live in a medium much thin- 
ner than Air ; but alſotorry, whether 

| > "©: 


/ 


HIT HH 
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_ - but be kindled by it ; yer I have found F 


them I fear ſo falſly ) ſer down, that by 


it would be able to continue in a me-| boht 
dium many hundred times thicker hle t« 
than Air, namely in Water, beak 

1 doubted not but many wouldþoug 
think this both an eaſfie and a needleſs kt b 
Inquiry, fince eminent Writers, both hue 
Ancient and Modern, tell us without| Ar 
ſcruple, that Naptha and Camphirehon, 
will burn under Water ; but 1 hadued 
never the good fortune to be able to fere 


makethem do fo ; and may be allowed ſjole 


to doubt, whether theſe Writers, not. avi! 
withſtanding their confidence, deliver [cer 
what they 5 Fon upon Experience,not de 
bare Tradition. And though in ce- | 
lebrated Authors 1 have met with di-| 
vers Receiptsof making Compoſitions 
that will not only burn Kr water, 


thole, I had oacation. to confider, to be Þ 
fo lamely or ſo darkly ( and ſome of Þt 


. 
- 


by the following a” how F 
fight | 


. —_ 
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- hght ſoever it may ſeem, 1 have been. 
7 þle to do more than with things they 
deak very promifingly of; fince, 
dhough 'twill not be kindled by waten, 
S kt being once kindled 1t will con- 
hnueto burn under water. ' 
it} And that there might be no ſulpi- 
7 hon, that whilſt the mixture cont1- 
ed under water, 1t did only as 1t 
offere vehemently ferment, or ſuffer a 
iolent agitation of its parts without 
. Þving them kindled, ill in their 
[cending they were aiually fired by 
t be contatt of the air, incumbent on 
te ſurface of the water ; To obviate 
is ſuſpicion ( 1 ſay) we were careful 
Þ try the Experiment, not only in 
her Veſſels, bur in a large Glaſs, the 
anſparency of whoſe ſides, as well as 
e Bat of the contained water, would 
f permit us toſee for a while the burn- 
t Þg of our compoſition , which was 
y Pmetimes with a weight detain'd, and 
- Hs ſome- 


174 Of the difliculiy of preſerving | 
ſometimes with a. Forceps held, (| . 
'twas canſumed, 2 good way ung” 
the ſurface of the Water. *% | 
« The way af making the Experimy # 

is this: We took of Gunpowder thi " 

ounces, of well burnt Charcoal 

drachm, . of gaod Sulphur or floy th 
of Brimſtone a little leſs chan half. 
drachm., of choice Salt-petre n Ly 

a drachm and half ; Which Ingra an 

ents being well reduc'd,o powdy.... 

and diligently mingled without a i 
liquor ; either a large Gooſe-qiſy - 
whole feathery part was cut off, aj 5A 

piece of a Tobacco-pipe of twok,... 

three inches long, and well ſtop'd, 1 

one end, had its cavity well fill'd wh. , 

- this mixture, (inſtead of which, bee 1. 
_ ten Gunpowder alone might ſerveſ;.1, 

it did not operate too violently,ſh.. 

| waſte too. ſoon ; ) For the kindlif;g;; 
whereof, the open orifice of the Qþo,; 

- or Pipe was carefully ſtopt withgy 
Sn 4 


oy 
© | 


Ws -- 


© Flame without Air. T5. 
| _ quantity of 'the ſame MIX 
NF, made up with as [tle Chymical | 
hl or Water, as would bring 1t:toa 
| confiſtence. This Wild-fire was 

i ndled in the Air, and the Quill or 
Jpe, together with a weight,io which 
yas tied to keep.it from alcending, 
as Nowly let down to a convenient 
Epth under water, gphere it would 
bncinue to burn, as appeared by the 
reat {moak it emitted , ind other 
FÞns, as 1t did 1n the air ; -hecanls the 


Oy 
all 


aff 
(8 


i hape of the Quil or Pipe kept the dry 
Jixcure from being acceſſible to the 
i ater ( that would have diſorder'd 

nd ſpoiP'd it ) at any other part than 


vi ne upper Oritice; and there the ſtream 


f kindled matter iſſued our with ſuch 
yl | ring as did inceflantly beat off 
"ſhe neighbouring water, and kept 1t 

From entering into the cavity that 
Fontain'd the mixture,w hich therefore 


Þould continue burning till *cwas 
> lumed, = Is 
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that burn with an extraordinary 


IT long ince intimated, rather to | 


that this experiment ſeems to df 


76 Of the difficulty of preſerving | 
'Tis probable, that moſt men pri! 
conclude from this Experiment, o % 


| Air 15not fo abſolutely neceſlaryf ade 


the duration of Flame, as ſome otlfe 5! 
of our Tryals ſeem to argue ; and ti 

rchere ought to be a dilkrence mzaÞc 
between ot Flames, and thÞ*4 


1s-11 
nde! 
1tho 


late Tryals than debate Hyporheſes| ug 
ſhall only add, that ic may be pE* 


tended on the behalf of he opinif © 


an 
Er 


hemency. Butgmy defign being, | 


prove, that, not to mention the | 
that may lurk i m the Pores of the WF 
ter, or that which may be intercept} 
between the little grains of. Powdp. 
whereof the mixture 5 nfl the SaFF: 
petre it ſelf may be ſuppos'd to be” 34 
ſuch a texture, that in its very i 

mation the corpulcles, that comp! TY 
it, may intercept ſtore of little aci4 0 
partic 


0 
ed 
ano 
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wrticles between the very minute ſo- 
4þ1 ones which thoſe Corpuſcles are 
y ade up of, And this inexiſtence of 
ye Air in Nitre may be probably ar. 
qhed from the great windineſs of the 
þme that is produced upon the de- 
i þeration of Nitre, According to 
is ſurmiſe,though our mixture burns. 
| |Þder water , yet it does nor burn 
-Fithout air, . being ſupplied with e- 
.Jough to ſerve the turn by the nume- 


_Þus eruptions of the aereal particles 


Ihe diffipated Nite it {glt. 
II 3 | 
i} On this occaſion I remember, that 
| another Paper I relate, that for,d1- 
gg<rs purpoles, and among them to 


Emove this ſuſpicion, I Jucceſsfully 


ed to reproduce Nitraggacuo Boys 
£970, that there might®not be any 


Ur, or ac leaf any quantity worth 
$<<ding, intercepted between the con- 
ening. particles, that by their coa- 
;*<10ns made © up the. nitroys Cor-. 
b | puſcles, 


98: Of the difficulty of preſerving | 
pulcles, whichin favour of the neghgl, 
fity of Air to Flame may be pretender! 
to be but ſo many little empty bitþre. 
bles cloſe ſtop'd, whoſe moitlter Pla 
may by the fv that kindles the nj ſta 
be exceedingly rarified, and 1n tar 
eſtate emulate a1r, and violently by .] 
heir little priſons, and throw abs ful 
the fragments of them with torce, Fine 
4n numbers-enough to make theirf of 
gregate appear ſuch a flame,as is wither 
ro be made by un&uous and tri}.chj 
Bikes. - and yet this} 
rifid ſubſtance,” chat chys thatters} — 
*nitrous particles., | may really be 
true and laſting air, but only ve 


mently aggated vapours, which pf 
— (ently, ſpthecefſacion of the hq 
return to Mquor ; as we ſee, that 


'yapours of an Folipile, that Uſueq F 
-after the aereal Particles have by 
-expell'd, though they make. a gf 


note anda temporary wind nerf V a 
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hole they ſtream out at, and would 
| iy if that hole were cloſe ſtopr, 
' break the /Eoltpile ; yet are not true 
and permanent Air, but at aſmall di- 
NIſtance off the Inſtrument rerurn into 
Tyater. 
| But though 1 could ſuggeſt other 
ſuſpicions kr conjectures about the 
Fincluſion of Air between the particles 
r of Salt-petre ; yet] forbear to mention 
them in a "eomng deſign 'd to be 


1 petty itonod, 
J. 


| —_—S__ — —_— 


EXPER. VI, 


Relating an od1 Phenomenon a. 


"boat the'F lame oy a Metal 7 mn Our 
Vacuum, * 


© the fore g0INg Experiments 
7 made on'purpoſe, I ſhall add 
Phenomenon atforded us by chance, 


and 


8 Ofthe difficulty of preſerving | 


and yet not OOO ro accompan a 9 
the reſt. . IVE 
Whiltt we were trying to kindfom 
ſomething | in our exhauſted Receivehee: 
it happen'd by ſome accident or Qyhii 
ther, that the: combuſtible ſubſtandging 
that was to be kindled, fell befides tht n« 
iron, whereby our incended trial wh re 
defeated... Bur whilſt we were calſep 
fidering what was to be done on thihue 
occaſion, and had: not yet let, in. Yiccl 
Air that had been pump'd out , miþdh 
lights alſo continuing yet removeqpor 
we. were ſurpriz'd to fee ſomethinfe 
burn like a pale blewith Flame almdflon 
in the midſt of the cavity of the R& 
_ .ceiver, and at firſt {uſpe Bed | ic tol 7; 
ſome illuſion of the eyes ; but all pill: 
by-ſtanders perceiving it alike, al he 
obſerving that it grew very broad, 
look'dat. it with greatattention, arjan 
found it rolaſt much longer, than, Þ 1 
remember, I have ſeen any flame <ce 


Flame without Ait; 8x 


ans an Exhauſted Receiver, I ſhould 
ve ſuſpected, 1t had proceeded from 
1dfome Brimitone, ſticking, without our 
Veheeling it, to ſome part of the iron, 
hich we had formerly 1mployed to 
nckindle Sulphur 1n our Receiver, had. 
; Ut nor been chat, beſides other things, 
wi cemembred, that we had juſt before 
-iffept it red-hot 1n the tire, and conle- 
0 vently mult have burn'd away any 
Jittle Brimftone, 1t there were any that 
thdher'd co it : Bur though we much 
[Zi ponder 'd, whence this our " lame pro- 
ungeeded, 1 would nor let any thing be 
ndflone char mighr haſten its extinEion 3 
Rnd at watt, when ir expired of it 
ol bf we let in the Air, which had been 
| cf then kept out, and perceiv'd upon: 
anne Concave part of the iron ( which 
e judg'd to be the place whiere the 
afſame had appeared) a piece of melt- 
| Q metal , which we concluded had 
en faſten” d to the ſtring, that the 

g -- fewel 


82 Ofthe difficulty of preſerving | 
fewel we defign'd to kindle had beenfit { 
tied to, in order tothe letting 1t downſents 
the more eaſily : And this made ugÞs, 
concelve, that the ſtring happeningpen 
to be burn'd by. the exceſiive heat ofMea 
the iron, the piece of metal fell intQus 
the cavity of it, and, by the ſame heat}n« 
the more combuſtible part, which th#1ry 
Chymiſts call che Sulphur, was melt$71n 
&d and'kept on fire, and continueſf\e 
burning ſo long as we have relatec the 
The piece of metal was judg'd tob ſutt 
Lead, but heving nct formerly ob la 
ſecy'd ſuch a diſpoſition in that mer) 
to be inflam'd, 1 confider'd it atten leaf 
tively, and perceived, that 'rwas ſonfj<1 
Fragment, that the Operator haþ<" 


4 


chanced to light On, of 3 mixture.0 bur 
Lead and Tin that I had ( a whil 
before, for an Experiment not at a 
belonging to our preſent ſubjet} 
cauſed to becolliquated in a certalf 


proportion. Upon whoſe 'accoul 


F lame without Air. 83 

it ſeems, the mixture of the ingredi- 
mnents had acquired ſuch a new texture, 
ugÞs , whether by making the bodies 0- 
nd Den one another , or by what other 
gfmeans {oever, firred the maſs to afford 
itgus the Phenomenon above recited; 
And though I made an unſucceſsful 
{Tryal with a mixture of Lead and 
Tin to produce ſuch a flame upon 
iefſfhe heared Jron in the open Air; yet 
«the newly related experiment "may 
{ſuffice ro argue, that there may be 
Flames of metalline Sulphurs ( as the 

4Chymiſts call them ) char will be at 
anl Alicat as ealily produced without the 

Jconcurrence of the Air, as that of 
Y common Sulphur, and continue to 
\< qparn in our Vacuum longer than it; 
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| Ns the frangely difficult Prop 4- 
| gation of Aﬀual Flame i 
Vacuo Boyliano. . L 


| I Have more than once : obſery'd, / 
that ſom? bodies. ( whereof 1 
* make particular mention in a- 
| i. nother Paper ) though they 
will not be turn d into Flame by very 
| intenſe heats, and thoſe of very dif- 
| fering kinds, are yet very readily 
| kindled by an Qual Flame, 5S0 that 
|| the Propagation of Flame to conti- 
$uons bodies, that, according to the 
| hitherto obſery'd and unqueſtion'd, 
courſe of things, muſt thereby in a 
| moment, as 1t were, be actually in 
| Ham'd, ſeems to be not only ty 
" 4 caſte, 


= HEY 


eafie, but almoſt infallible : Ana yet} k 


- Reed, that Sulphur ſhould be kin 


88 Ofthe Jifficuls Propagation of 


kit 


chat this propagation 1s not eafte, of 

is perhaps ſcarce poſhble to be per]. 

form'd withour the affiſting — An 
of the Air, may beigather'd from the 
next following Experiments : . At 
whoſe ticles though you will probal 
bly be ſurprisd, 'n regard that wy on che 
two firſt Experiments of the firſt Tit 
of this Tratt it will ſcarce be ex} 4 


in our Vacuum; yet I preſume youſo ( 


wonder will. ceaſe . when 1 put yolſo.« 


in mind, that 1 formerly cook notich k 
fo you of my having ſometimes meſſate 


' with ſuch Sulphur, as would be ink y: c 


Aled there: and *twas,whilſt chat well 
diſpoſed parcel of Sulphur laſted, thal b 
] took the opportunity of making pe 


' with the flame of it the Tryals, ropur 


which I now proceed; Du | 5 
© EXPER, IÞþk 
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mY 2 
of "EXPER, Y CH4'P 
el © Js 
1Ce Mn nefifiual attempt to Bee” 
by Flame kindle Spunck in an Ex- 
3 _ baufted Recerver. 

al 


hy 


Aving placed the often men- 
_ | tion'd Gylinarical plate pu Ie 
' firſt broug he to be red-hot, in 
le Ws 208 of Saining 
2uFo Gallons of water ; and having 
'olfo_ diligently pump 'd out the Ir, 
> kindled 2 little Sulphiir upon the 
ated plate, and then a piece of 
ns nhya v punck, ied to 2 firing, was, 
114 - the porn of a turning key , let 
hal wn to the F lame ; : and when the 
ngperiment was finiſhed ,, and the 
topunek, was taken out, ve found it © 
| divers places not manifeſtly al- 
F'd fo much as in colour ; and in 
il ple parts, that had been moſt ex- 
Þ| poſed 


$* Of the difficult Propagation of 

poſed to the Flame, it was turn'd|, 
a ſubſtance very differing from aſhg ” 
being black and brittle as tinder, Fe: 
7g lt, exceedingly diſpoſed ta þ: 
kindled upon the touch of, Fire. Sul 


———ÞP. 
EXPER, Il. 


A or attempt to. ak 3 
: Flame kindle Camphire withts 
, the help of Ai Ait bo 
F $7 fatrher confirmation oft 2 
WOT i. \ atouley of propagating | Flay: 5 
 nour/Vacuym, we may annex the of 
lowing Tryals, ED Bhat 


WW conveyed t the hon were ch a 


iron, made ule of in the former Exf ©M 
riment ;. and when the Air had bi pol 
diligently pump'd out, we did, | not 

UF help of the turning key, let dof tin 
= us 


| Afual Flamein V, Boyliano, 9L 
d pon the hat 1ron a plece : of {uch 
NN xrimſtone, as. would, in ſpite of {o 
i{advantag10us d place, be kindled 
 Kich that heat,” A lictle aboye this 
ulphur we hadrried to the ſame ſtring 
a piece of Camphare, that being 2 
body exceedingly apt to- take fire, if 
- not (as it. were ) to draw It, at the 
"Bane of lighted Brimſtone. but our 
+ Pulphur, melring with the hear of the 
"Tiron' Cylinder, dropt unluckily trom 
F{theſtring "rwas faſten'd to before,'and 
-, for the molt part tell. oft, - And a$ 
Yoon as ic camero the ground, where 
Fir was diſtarit from the vehement, heat 
' fof the me:al, the flame expired, and 
$ehar part of the Sulphur , that hap- 
pen'd to ſtick to the fide of the 1ron, 
Fas inflam'd by it : | And 1, that 
ichanc'd to be then in an inconven lent 
#. ; polt ur E for {ee] ns the Cam ph Ir E,co ald 
» For, becauſe of the ſmoak of the ex- 
: Etinguiftd Brimſfone, well diſcern 

En = what 


92 Of the difficult Propagation of | 
what became of it, But my Amam ere 
enſis, that happen'd to be on the be th 
fide of the Receiver, affirm'd, 
plainly ſaw the F lame of the Brin y 
{tone reached the Camphire, withay A 
being able to make it flame. Whidelsf 
ſeems thelefs ta be doubted of; b&aul 
 Eauſe the Camphire was by help i Fer 
_ the turning Key let down low enoughf ( 

and if it had afforded a flame , tifewe 
difference of Colours betwixr that ar 
the blew flame of Sulphur would ha * 
made it very cafie for me to have dl 
ffinguiſh'd chem. 5! ' 
_ - Another tryal I would ive th hot 

roughly made to kindle one piece 6 
 Silphur in our Vacuum by the Hlanifec 
_of another, tied. a little lower in then 
_ fame ſtring, that ic might firſt rauÞoſe 
the war | Iron, and. bs thereby its 1 
on fire ; but, chough we ks " 
nothing ' that was viſibly amiſs In of 


__ of Sul phur we hes us'd, yet 
= | 
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Imthere not able even by a reiterated 
d&yal to make it take fire upon the 
Fon, where nevertheleſs it melted and 
1nh and a. little ro boil, 
af A third Tryal was not fo unſuc- 
ideſsful ; for having in the well-ex- 
thufted Receiver let down upon the 
) Gery hot 1ron a match, made of a piece 
hf Card dipp'd -in Brimſtone, the 
tower extream of it was kindled. by 
he conta@ of che hot iron, But though 
KG phuretod y part of the match thus 
en d away, yet the remaining part, 
phich was a meer piece of Card, was 
hqhot thereby turn'd into flame, nor in 
el hoſt places fo much as fenfibly 
ufcorch'd or black'd; though ((as Ines 
Member ) the watch had been pur- 


uÞoſely dry'd before-hand ro For? loi 
Its ts inflammation, 


EXPER, 11L, 


9” ey the aft —— #| A 
all 
, þbol 
4 ſtrange wives: upon -. rin 
powder, ſewing, that thoug > 

were fired it ſelf, yet would. 


 firethe _— grains in \ Ir, 


Euo Boylians. . +. ke 

: bryal 

8 "He preceding Sal. may ſuffiffur ! 

"to manifeit the difficulty Gill | 
. communicating Flame ; withour. 


help of Air, from one body to anoth W 
eveniwhen the bodies to Rag kindledaf por 
of a very: inflammable. nature. - Bhlats 
| becayſe there is no/ propagation þ tr: 
 Flagie made: in any bodies that laſt 
- converſe with here below, with aifully 
"thing near ſuch Celerity as in the caſpooc 
tiguous grains of Gunpowder ; but 
| great heap whereof will, almoſt int g 
twinkling of an Eye, bh turn'd infſhoo 


Flame hs propagation from any d Mupo 
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hall kindled grain ; nothing ſeem*d' 
brer to manifeſt how much Flame is 

cholden to Air, than if ſuch an Ex- 

keriment could be made, as might 

Phew, that, even amongſt the con- 
Mg u0us rains of kindled Gunpow- 

Ver, Flame would not be propagated 

hithout the help of Air, How. far a 

yal of this nature may be made in 

Gur Engine, the following Narratives 

' Fill beſt declare, 

Uh 

i We took ſome Paper, and laying it 

Hpon ſome convenient part of the 
Þlate of the Engine, we made upon it 

'® train of dry Powder as long as the. 
laſs would well cover; then, care- 

upully faſtening on the Receiver with 

opood Cement, we {olicitouſly pump'd 
but the Air; which done, we took 
mn good Burning-glaſs , and about 

"moon caſt the Sun-beams through it 

pon the train of ſome Gunpowder ; 

— where, 
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where, though the indiſpoſition hae 
accenlion was ſo great, that the poſe, ; 
der did not only foaak but melt wig it. Cc 
out going , of. and the Opeta pate, 
(though vers'd | in ſuch 1 Experiment, alt 
would not allow that it would fignil, ba) 
any thing to continue the tryal amh'cy 
longer. yet = my being ob{Finaret: 
to! proſecute it, he, being willing hi{e 
follow the Experiment , rationalſÞPoy 
confider'd, that the Receiver, we hifpxrc 
been hitherto fain touſe, was ſoopite 
cous as £0 reſiſt the entrance of man Pick 
| ht the beams that ſhould have © 0 
.aT upon; the Powder + WIK 10 Wn 
opontaking 2 finer gtaſs that was lai MH, 
ly come In, Ws lazd /by the forme 'c; 
and iploy'd that, which, by reaſa ly 
of its cranſpapcncy, {o little weaken} 
the beams of the Sun, that being aq 
cording to my. dire&ion held of] 
 nately upon theſame parts of the tral 
_e Were able to hre ſeveral of the 


. 
h { R 
: ? 
of I 


| Aﬀudl Flt if oylians, T 


ne after another. But though the. 
un could thus kindlethe Powder, yer 
WS: could not make the flame propa- 
Ps but only thoſe parts that Vere 

Fnelred did art length kindle and fly 
way, leaving che relt unaker das | 
l | curiouſly” obſery'd,' finding ſeveral 
itcle matlſes of clliquared matter 
Gieveral places of the train, with the 
Powder unchang'd' in all the other 
4 parts of rhe ſame Train that lay 1 In a 
Plite& line ; beſides that ſome of the 
I j colliquated maſſes were Conti- 
Sudus to rhe ref of the Powder, which 
ear'd'unchang'd. and Kindled | reas 

L ob and'flath'd All away as footi' as 
Ml caugd the Boring: laſs to be Ke 


{a ply' roir in the open ir, 
nf 
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Reciting anether Attempt to conf 
_ the former, 


Or farher Confirmation of (o odf 

an Experiment, I ſhall alſo ad 

a ſhort account of another made wi 
Gunpouder | In our Vacuum. y 
To try. on an occaſion, that neg to 
not here be diſcours'd of, whether bf a 


the help. of one of choſe lictle inſtr 
ments that are now us'd at London} \ 
| examine the ſtrength of Powder, y 1 
_ could find any difference made by of 
abſence and preſence of the Air, 
the reſiſtance of the Inſtrument, ori 
"effeQs of the Powder on it ; we faſtei 
it to-a competently heavy and col 
modiouſly ſhap'd weight of Lead, aff * 
 Vhen'twas carefully Ale and prin uy * 
with Powder, we plac'd it in a 


cely 
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| ceiver of a convenient bigneſs, whence 
| ve pump'd out the Air after the uſual 
manner, and perhaps with more than = 
uſual diligence. Bur rhoughar length, 
after the Powder had long refiſted the 
| beams of the Sun concentrated. on it 
by a good double convex Burning= 
$ olals,. 1t did, as | expected, take fire 
7IÞ at che Touch-hole, and nll the Recei- 
ver with {moak ; yet. this kindled 
$ Powder could not *propagate -the 
i flame to that which was m the box, 
ri} how contiguous ſoever the twoparcels 
| were to one another. And when the 
vþ inſtrument was taken out into the Air, 
th (by which ic appear'd how free the 
# Touch-hole was,) as ſoon as ever 
oF 2ew-priming with the ſame ſort: of 
nÞ Powder was put to it, the whole very 
q readily went off; And when, for fur- 
nf ther ſatisfa&ion, we caus'd the inſtru- 
mF Ment to be new charg'd, and upon its 
4 faking fire only at the Touch-hole in 
11 H 2 Ds 


as Wi cet 


| 


cult Propagation of 
the exhauſted Receiver, we ordered| 
new-priming to be added without lo] 
uch as taking the inſtrument our of . 
c Receiver, though afterwards th. 
ziyer was Cloſed again, but with- 
out being” exhauſted of Air ; the 
*owder, though cloſely ſhut up in thd 
Glaſs, did readily vo oft, as well tha 
which. was ir the box or cavity oþ 
Powder-trygr, as that which lay 
on the 6 tward part, of the Inftruk; : 
it, And forthe main] 


"_ 
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of. I PY 
the) Briefly mentioning two differing - 
th 7ryals with two differing Events, 
Th to kindle Gunpowder incur Va-. 
tha CUUmM. Warts 
=_ 2 ana 
EF Ou vill cafily believe, that the 
lay __- event of the toregoing tryals 
ſUYfeem'd ſtrange enough, to the inge- 
1Njous perſons, that | had deſir'd to,be 
preſent at ther ; and. perhaps the: at- 
Itentive conſideration of it may. well 
\ enough ſuggeſt ſuch odd ſuſpicions | 
hand conjettures, as 1 have neither" the 
laifure nor the boldnels-to diſcourſe 
- SOwthes place.: 1 ohhh 
| Bur here I ſhall not diſſemble my 
y aving, by a ſomewhat differing Ways 
- "Imade a couple of tryals , whereof 
_ though the tir{t may confirm the great 
_ Pindiſpoſiticn of Gunpowder to be 
8015 mane H - | kindled 


102 Of the diffeult Propagation of | 
kindled in our Vacuum , yet the-feÞl: 
cond ſeems to look another way, ik 
The firſt 1s ſummarily ſet down i 
my Notes to this purpoſe. { A tewho 
{mall corns of Gunpowder, being infn 
cluded in a very ſmall buble freed 
from its Air, and ſecur'd againſt th fir 
return of it, or any other, and theft 
apply'd warily to Coals cover'd wit th 
Aſhes; did not go off nor burn, bufit 
attarded a little yellow powder th”) 
_ ſeem'd ro beSulphur, and ſublim'd P! 
the upper parc of theglaſs,} - Þ 
© The Latter's event I found in thþ bc 
fame paper to have been thus regi hc 
ſterd, [But two larger Bubles chougf Ur 
ſtrong, whereof one had the Air butif © 
part, andthe other carefully emptied I 
being provided each of them with} $* 
Hreater quanticy of Powder (though * 
ſcarce enough to promiſe ſuch an & P 
fet ) a while after they were put up © 
on quick Coals, cach of —_— 9 
DitF; -: - blog 


Aciual Flame in V, Boyliano. 163 
-eblown 1n pieces with a Report alinoft 
Jixethat of a Musket; bur,though this 
vas done ina dark place, yet we did 
{eyſnot perceive, whether or no there were 
ink ny real tame produc'd.} EN] oy 
reed The event of this Tryal ſeems at 
- chificſt fight to contradi@& the infererice; 
thejthat probably you have drawn from 
withche foregoing Experiments. But yet 
bypit may nor be unworthy of our Inhqui- 
thſ7y , whether this way of tryal be-as 
d tgProper to give ſatisfaGtion to the cy... 
- pious, as that, made with the Stin- 
thþPeams, was. And 1 leave it to be con- 
cp hder'd, whether Orino 1t May not be 
ugh Soubred, whether the goinz off of the 
th Gunpowder was caus'd by a ſucceſ- 
ed} five, toughextreamly ſwift, propa- 
hy $anon' of real Flame; from the* firſt 
” kindled grains to the re * or did not 
&f Proceed from this, That. the coals 
10 ating ſtrongly at the ſame time Qi 
v4 he: Whole Arez or extent of the pow- 
1 H 4 dr 
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they. were madg'to Y. off, as © feat] 


- aobl be made r6 


der that was next to, them,. and this 
ſence of the Air, ach grain 
was. in that caſe, as twere,a little Gra, 
24d, and. the heap of ”—=_ being 
uniform] y enough at 


all at once, as If there had been but 
EMPALary Exploſion made off 
ether by the a&ion of the 
Lermal He, , rather thanany true Acy 
« Xt made by. the flaming :graing 
1e'unk ded ones. As 1 remem- 
er} have LE led, that cven in the c openf 
WAY: with 2 Buening-glaſi 
:4, make f 


 fulminan de nt 
F qur lng par (SE fo 
{ame yarcel, to  mbloh: the facus| ; 
of extend with heat enough,will 
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PERIMENTS 


About the Relation betwixt oo 
\A I R 
= AND THE | 8 
JL AMMA VITALIS 
2 __ of Aninals. - 
1 nt to the ſame Perſon to whom the _ 


Uo former Papers were addreſs'd.) 
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_ 
XPE RIMENTS. 


ont the Relation betwixt Air, 
and the Flamma Vitalis of 


| Animals, 


Sent tothe ſame Perſon to whom the 
8 former Papers wefe addrels'd.) 


Alc xx, Experiments hi- 
 therto ſet down under 
the three foregoing 7i- 

| tles.by thewing the Rela- 

4 dn betwixt Air and Flame in gene- 

, may be ſerviceable to the Inqui- 
rs into the nature of the Viral F lame 
| particular. But yet having had 

Fcalion to make ſome tryals, that 

Pore direftly regard the requiſiteneſs 
E Air to the Flamma Vitalis or Vital 

Prin- 


108 New Exp. about the Rel. betwig Air 
Principle of Animals ; I ſhall ng 
preſent you by themſelves as many 

| could light on, withour being ſo 
citous that they ſhould be quite df#Þe 
ering from each other ; : 
ſo new andnice a fubje&, rhe affinj} * 
that may by found barween forge, | 
therin regard of the ſubjects expo P 
o tryal, or in the manner of makig 

ir, may be uſeful, if not neceſſary, 
 confiroath ngs. by the reſemblance 


ay 7 ARR Co 0 Ps Ao #3 1<-4.5 4." 7 20694 
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Events, or make us Proceed 
dy and ciftinttly. in pronouy 


ey 


caſes where the ſucceſs 
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" arent the F:\ V. o Animal. ON 


J- EXPER, WG-1 


| 

where in the Durations of the Life 

| of an Animal, and of the Flame 
| of Spirit of Wine, included toge- 


bh in a bf Veſſel, were com- 
 _ | 


FL JE took ſome highly reftifi 
| /Y Spirit of Wine, and put a- 
a ſpoonful of it into a ſinall 
4 $6-anp, conveniently ſhap'd aud 
polely blown with a very {mall 
"Pie, at which we put in a little 
| oo , which was but very 
Fer, 
JV alſo provided a tall Glaſs-Re- 
xt which was in length 18 inches, 
above twenty pints of 
"This Receiver, Which was 
at both etids.; wasatthe upper | 
15 Cwhich was not wide) eu 
' vered 
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vered with a Brats-plate, fatnedbuld 
very cloſe with good cement, for gatch 
whoſe mention belongeth not to teral t 
place; and for the lower orifice,whhas u 
was far the wideſt, we had provigird , 
a Brafs-plate furniſhed with a cþ clc 
petent-quantity of the cement weiſſck, 
ployed to keep the Air our of find « 
Pneumatical Engine ; by means . 
- Which .plate and cement we coſſpnge 
{ufficiencly clpſe the lower oriffcaul 
(though a-wide one) of our Receiſj/ At 
and hinder the Air from getting inÞeing 
 Myiit- 447 EE te - ndr; 
-  Theſe:things being thus prepaſſpas t 
we took the ſmall Glaſs-lamp abÞt th 
mentioned, and having lighted it,Þ-am1 
 plac'd both it and a ſmall Bird (wilſpor t 
' was a Green-finch ). upon the Bitere 
plate, and in a trice faſtned it top Al 
lower orifice of the Receiver, andÞ'e-1 


" 


watched the event ; which was, nce 


' within two minutes: (as near asP'ke 


, Eat. 
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Ar, and the F. NV. of Animals, L1:I 
buld eſtimate by a good. minute-. 
ach ) the Hlame , after having ſe-: 
&ra] times almoſt quite dil lappear'd, 

$25 utterly extinguithed ; Luc the 

Gird , though for a while p"0 feem'd 
þ cloſe his eyes as though he were 

qck, apperr'd lively enough at the 
þ4 of the third minute ; -at which 
ime , being unwilling co wait any 
| Woe by reaſon of ſome avocations, 
mm him to be taken our, Tr 
| After he had for a pretty while, by 
eing kept in the free Air, recovered 

[5 ſhed himſelf, the former tryal 

yas repeated again, and at the end 
| bf the ſecond minute the flame of the 

Kamp went out ; but the Bird ſeem'd 

Wor to be endanger'd by being cept 

@here a while longer. 

$ After this, we put in tog «ther with 

Phe ſame Bird two rev: Lamps at 

nice, ( viz, the former and another 

Pic "DN whoſe flames, according to 


expeCta- 


112 New Exp. about the Rel. betwixg - A; 
expedtation, laſted not one whole nf} At 
nute before they went out togethy - 
But the Bird appear'd not to haſſk« 
been harmed, after having been kgHious 
five or fix times as long before Wiſo 
took off the Receiver. Band 

In the tall Receiver above-mdjp in 
tioned we included a Mouſe, witlioba 

lighted Lamp filled with the Spiriturni 
| Wine ; but before the Expert ne. 
was near finiſh? d, rhe Mouſe , beingÞſmict 
libercy within the Glaſs, made a ſhYinds 


” - - to blow out the flame; which bdiſh &n 
E  _ © revived Withouttaking our cirhert Im 
Lamp or -che Anktia the SpiritÞe 1 


Wine burn'd about a mite long" 1 
during which time the Mouſe aÞt ( 
pear'd not to be grown fick, no mpaa 
 thanitdid afterwards, when for ſoſfob 
' minutes, after the extin&ion of 0 4 

flame; he had beeh kept in the (af 
oſeandinftedhic. Pu 
RE El BEA ITIL . * *Þien 
Afieryal ; 
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Air, and the F. V, of Animals, 113 
S Afterwards we plac'd the lame 
Kouſe in another Receiver, which 
eem'd to be by a third part leſs capa- 
S$ious than the former, and 1n it we 
Wo fixed a piece of flender Wax- 
bandle, -ſfuch as 1s wont to be made 
6 Ip in Rolls, ( and imployed LO light 
Wobacco.) This Candle continued 
turning in this new Receiver bur for 
$ne minute, during which time it 
oÞnicted ſtore of ſmoak ; but this not 
hEindering the Animal to appear live- 
MF enough, even after we had kept 
"(Fm much longer in that infe&ed Air, 
tÞe ſame Candle without being taken 
gut! was lighted again , but burr'd 
Wt ſo long as before ; yet it ſufficed | 
n@arken the Receiver, and therefore 
olffobably much to clog the included 
"Pr, in which nevertheleſs the Mouſe 
ng kept, by our gueſs, eight or ten 
-—Pnures longer, he appeared, neither 
"Pen he was taken our, nor a while 
'all _—_? Il | befor Cy. 


0 


I 14 New Exp. about the Rel, betwix 
& | . before, to have received any conhhic 
= derable harm by his detention thereJo « 
| _ pou 
=_ —JÞg 
Y; > EXPERI, 3 
| FE 
of the Duration of the Life of a Bi © 
-. compar d with the laſling of of 
E burning Candle and Coal in gan 
Vacuum, Þrhe 
dns: RET CH Wd 
TE took a Green-finch andhg 
plece of Candle of twahor 
wy the pound, and included them, 
= . - 4 great capp 'd Receiver, capablel ” 
= containing about two Gallons or hi 
FE - teen poundof water, which w as vl 
Fr. carefully cemented © on to the Puri 
= thatnoAir mightger in or out. Ind 
3 this .Glaſs we ſutfter'd- the CandleÞir 
-þ buratilt che flame expired, C which 1o 
= did, in morethan one Tryal, witho 
- =—_— two. minutes or ſomewhat leſs ; 
| W | 1} 
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vixl Air, and the F. NV, of Animals. 11s 
onfhich time the Bird feemed to be in 
rejo danger of ſudden death'; and, 
ough kept a while longer in that 
logg'd and ſmoaky Air, appeared to 
e well enough when the Receiver 
þas removed. Afrerwards, we put 
Bithe ſame Bird inco the Recetver with 
off plece of a {mall wax Taper, whoſe 
n ame though 1t laſted longer than the 
Þcher, yet the Bird outlived it; and 
was judged he would have done fo, 
nYough the Flame had been much 
Whore durable, Afrer this, we in- 
eMBluded the ſame Bird with the firſt- 
Je hention'd Candle in the Receiver, 
rhich we had cauſed to be often 
> \Blown into with a pair of Bellows, to 
uYrive out the ſmoak and infefted Air ; . 
, {nd then beginning to pump out the _- 
lleÞir, we found, that the Flame began 
1OMore quickly co decay , and the Bird 
vio be much more diſcompoſed than 
; JÞ the former Experiments; but ſtill | 
wil = 8 the 
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the Animal ouilived the Flame though ya 
not without Convulfive motions, Thin 0 
Experiment we repeated with a plequſt! 
of the fore-mention'd Taper, and thfadm 
ſame Bird, which, though caſt intfar it: 
threarning ſymptoms upon the graffick 
dual withdrawing of the Air, ourltveſquic 
not only the Flame, but the lmoak ta rim 
that Hlued from the kindled Wieck$and 
which circumſtance was alſo obſervaſwitt 
in the preceding Tryal, | V 
'Laftly, having freed the Receiva not 
Pen {moak , and ſupplyed- it 'witiffuli 
freſh air, we put in with the ſamdbur 
Bird a plece of Charcoal of about wr afu 
inches in length, and half an inch i}not 
| breadth, which had been, juſt befor per 
'twas put in, well blown with a pailf vv 
_ of Bellows. "that it might be. tree Cor 
ſes "nd thorowly Stndine: andFare 
made haſte to pump out _ AIC. Thiſfor 
diligence was continued not only tilffl: 


none of the fire could be na Ae! 
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gy any of the By-ſtanders, bur till, 
kin our eſtimation, ( which the event 
<uſtified ) it was 1rrecoverable by the 
hadmiſſion of the outward air ; which 
that its coming in found the Bird very 
-Hhck indeed, but yet capable of a very 
quick Recovery. And this Expe- 
griment was, with the ſame Animal. 
k$and Coal re-kindled, tried over again 
«with the ſame ſuccels, 

| Whether this ſurvival of Animals, 
not only to a-flame that emits ſtore of 
mfuliginous ſteams , as 1n this tryal ; 
n#bur to that which is made of lo pure 
iQa tuel as Spirit of Wine, that affords 
Mnot ſuch ſteams ( as 1n the former ex- 
r[Fperiment ;) Whether, 1 ſay, this ſur- 
ug vival proceed from this , That the 
ed Common flame and the Vital flame 
19are maintained by diſtin ſubTances _ 
Wor parts of the Air ; or that common 
ilfFlame making a great waſte of the. 
'qAereal ſubſtance, they both need to 
Jp 13 
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keep them alive, cannot fo eaſily apphl 
the other find matter to prey upon{Col 
and fo expires, whillt there yer rgſelt 
mains enough to keep alive the morſiÞ! 
temperate Vital flame ; or chat botÞion 
theſe cauſes, and perhaps ſome otheſwh! 
concurr to the Phenomenon, 1 leavetÞx] 


be confider'd. tior 
WET: ; | wel 
/SXPBRH.  -.-þ." 


vv 
o& has happen d to the Light| the 

Glo-warms in te Exhauſted Rand 

 Cexver, Fred 
pot | laid 
| i Or the [he of <B7 6 Learned meſclu 
K that have thought the Light ( gla 
Glo-worms and other ſhining inſeÞthe 
to be a kind of efulfion of the BifAr 


pan, or vital Flame, that narumc 


as made more Luminous in the Ht 


Zo lice Animals than in others ; all ſet 


whit 
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alyhich a very eminent Phyſician of the 
0 Folledge of L9ndon aftirms to have 
refelt in a warm climate more than ſen- 
onfibly hot ; 1 ſhall ſubjoyn on this occa- 
otffion Ds tryals made on Glo-worms, 
helwhich elſe ſhould be referr'd to thoſe 
etfExperiments ot mine about the Rela- 
tion betwixt Air and Light, that you 
were formerly pleaſed to publith, 


| Wetook two Glo-worms.that ſhone 
prividly enough, . eſpecially one of 
t gehem,, whoſe Light appear'd ſtrong 
Riand infted as 1t 1t had been tranſmit- 
fred through a blew Glaſs ; Theſe we 
laid upon a little plate, which we in- 
net cluded in a ſmall Receiver of finer 
t Qglaſs than ordinary., that we might 
efÞthe better ſee what would Sh. "IS 
Big And having for the ſame purpoſe re- 
cu [moyed the Candles, that no other 
h4 Light might obſcure that of the In- 
at ſe&s, we waited in the dark ti]! chat 
hif FS 0m. 
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was conſpicuous, and then order'{| the 
_— Air to be Coun LO be pump' ter'v 
: and, as we phy OH upon th, at, 
wy firſt exſudion there began to by "6 
, yery manifeit diminution of thdgre 
F Light, which grew dimmer and dim4 nit 
 -- mer, as the Air was more and mor«a; 
; withdrawn, till at length it quite diſhq r 
|, * appeared, though there were youngf 
| Eyes among the aſlliſtants. Thig 
| . darkneſs having been ſuffer'd to con 
tinuea long while 1 inthe Receiver, wd 
Jet in the Air again, whoſe preſence} C 
(as we look'd jor ). reſtored art leafif 
- as much Light as its abſence had de 
- priv'd us of, © This experiment was 
repeated 'with one more of thole ind 
ſecs; and the event was, that they] 
_ all three gradually loſt their Light byÞ t 
| the Exhauſtion of the Bonding andFr 
= - repain'd it ( with ſome increaſe, as 1 
Fo was judged) by the return of cheſh6 
Air, Andin this Experiment we le ar 
= ink 
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t | fir, and the F. V. of Animals. 121 | 
"4 che Air by degrees, and with an. 
) dreryal or two, to obſerve, as we did, 
heat, as the diminution of Light was 
D&eater and greater when the Air was 
gore and more withdrawn, fo the re- 
Myrning ſplendor was gradually in- 
Ies'd as we pleas'd to let in more 
{hd more Air upon the worms, 


EXPER, [Iy, 
We 2 5 

ich Containing a variation and im- . 
all provement” of the foregoing | 


- #7. Re. ” 7 
In Ur here I foreſaw, it might be ; 


&JILÞ ſuſpeed, that the diſappearing 
byÞ the Light in our Exhauſted Recei- 
ndfr did not ſo much. proceed from a- 
as real, : though but temporary, ex- 
heſÞpMon or eclipſe of it, as from' this, 
[Gy the Glo-worms having, as] have 1 
in} TD often '-2 


— -.. * 
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often obſerved, a power of drawigyded 
_. the luminous part into the opacyy, th 
part of their body, they might, finþrcer 

ing themſelves prejudic'd by fore 

- withdrawing of the Air , hide thkerw 
Light from. opr Eyes, without lofifer, - 

It, till being again refrethed by wn 
return of the Air, they,might befhſhed 
vited to protrude it again into ſely 1 
tranſparent part of their tails. Thrim 
fſcruple ſeeming grounded upon hich 
nature of thething, I thought it waſſſur w 
while co remove. it by the help of aſhatte 
ther. obſervation, that I long filfÞþ us 
made and have mentioned eHewlifhrme 

© about Glo-worms, Which 1s this,tiihcre 
If they be kilPd whilſt chey are Wo 1 
B ning}, their luminous matter Mpving 
E. continue to ſhine for a good vwiſfaus' 
' after 'tis taken out of their bodiqfhe, r 
E> and accordingly having put ſomeatt; 
_ _ that, we took outof the forementionfiom 
©  inſefts, upona little paper, andÞth 
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# Air, and the F. V. of Animals, 123 
duded it in the Receiver we imploy= 
ay, the Candles being removed, we 
nþrceiv'd 1t to ſhine vividly enough 

bore the Pump was ſer on work, and 
Mierwards £9 grow dimmer and dim. 
fer, as the Air was more and more 

Fawn out, till at length it quite va- 
Mhſhed ; and it re-appear'd immed1. 
Tcly upon the Air's return, This ex= 
Eciment was reiterated twice more 
Tich the ſame ſucceſs for the main, 
WFur we took notice, that the [luminous 
Matter, after the Air was let 1n, feen'd 
Þ us nor only to have regain'd its 

Prmer degree of Light, bur ſerifibly 
Wicreas'd-it, { as it once happen'd 
Sifo in the Experiment made on the 
Pving worms ;) which whether it was 
aus'd by any real change made. by 
Fe receſs and acceſs of the Air in the 
Falter 1t ſelf, or by the greater accu- 
Momance of our Eyes to the darkneſs 
Ithe place, | diſpute not ; and ſhall 
| _. only 


: 
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only add this Phenomenon of one 
our tryals, that having a mind to {| 
whether a very little proportion | 
returniag Air would not ſutfice to rh} W 
ſtore ſome lictle Light to the diſayf 
pearing matter; it was ſomewha 
ſtrange to obſerve, that ſo very (mal \ 
a quantity of Air, as was let in be 
fore the Light was revived , was eyorr 
nough to. make it become plainly wſthree 
fible though but dimm : In whidfſone 1 
race it contmued, till we thought fijordi 


to let in more Air.upon it. .(Farthaſſhad 
tryals*] could not make with thehjſto L 
 Glo-worms, having receiv'd them buſſcead 
that night out of the Country , aniſand 
being the. next morning to begin {bl 
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EXPER, V, 


herein the former Inquiry is far- 
wh ther proſecuted. 
1 


a A Frer the lately mentioned Try- 
x als we made with the Glo. 
eyorms, having procured two or 
fſthree other of thoſe inſets, whereof 
done was judged to be as large as three 
gordinary ones, we found, when we 
aJtad brought them out of the Country 
\to London, that this great worm was 
uKead, as far as we were able to judge, 
and finding him to retain a confide- 
Fable degree of luminouſneſs in the 
under part of his tail, we put him 
$nto the ſmall Receiver formerly men- 
$4on d, to try, whether, after the death 
of the animal, the ſhining matter 
ould retain its former properties ; 
Jt at the firſt time the Air was 
Eo pump'd . 
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punp'd out after the uſual manngyix 
the light was not only not aboliſhgſhe « 
but continued vivid enough, and hat 
it did, when the Air wel let 1n arffthel: 
again withdrawn, the tryal was maE 

a ſecond time. Burt being ets oh: 
to abandon the Experiment till y 
.tryed it yet further, 1 caus'd the kl 
celver to be exhauſted yer once < 
twice more, andat length I perceive 
that: the Light be gan fo diminith, 4 } 
. » the Air was Serv: and laſt $ 

all ic fo diſppeard chat the by-ſtaff, 

_ ders conld: not ſee it, whereas upd 
the readmiffion of che Air the Light 
. ſhone vividly as before; if not mol he 
- bright, This Experiment was 6. 


>  ferated with the like ſucceſs, and 


both theſe times the like Kevencs 


TY the Eight of the dead one and if 
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ro be able to compare them togethd o] þ: 


though: ere were this diſparity 
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Fix them, that the luminous part of 
&he dead worm was much larger than 
That of the living, and the Light of 
the later appear'd: of a very greeniſh 

Slew.whereas that of the former ſeem'd 

ofio be of a white yellow. 


A __ 
© EXPER, VI, 


"| 


Made to examine whether Animals 
be heavier dead than alive. 


"Is a receiv'd Tradition, that 
Fl bodies when dead are much 
h heavier than the ſame were when alive; 
J matter of fa& being taken for 
4 ante, ſome will perhaps aſcribe the 
$<ange to the utter inability of a dead 
7 bod any way to affiſt thoſe that en- | 
| 3 leavour to remove it. But according 
{the general opinion; this difference 
F) 1b hiocceds trom the total extinEion or 


if E2ah receſs 
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128 New Exp. about the Rel. betwith 4j 
recels of the ſpirits vital and animdlfg,s « 
which being ſuppos'd to be not only ring 
agil bur light, leffen'd the weight df, zoo 
the body they enliven'd ; and Flamghye ex 
being conceiv'd to be the lighteſt {fon 
mong bodies here below, "tis not imfyeigl 
probable that ſome wall aſcribe thiſthing 
Phenomenon to the levity of thifeqntr 
Flame, which by being diffusGhhu | 
through the body of an Animal, andthan 
vivitying it , deſerves the .name dhaye 
Viral, But 1 would not adviſe anjffprob 
” to rely on this concelt, t1l] they artion 
b:. duly ſatisfied of the truth of the mat: IS \ 
_ ter of fa, which becauſe 1 have ndlffyith 
yet found that any has endeavourd{than 
_ ro try, 1 ſhall on this occaſion g1vÞffome 
| you the following tranſcript of ontÞand 
_ of my Notes about Statical Exper A 
—_ 
..A Mouſe weighing :abour thretſÞice 
drachms and a half, being put in on9You 

of the ſcales of a very nice ballanc«Pur 
wal 
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| Air, and theF.V. of Animals, 129 
$12 counterpois'd together with a 
Mfring that was tied abouthis neck like 
b: noole, and after a while by drawing 
rhe ends of 1t was there ſtrangled. As 
#${00n as we judg'd him quite dead, we 
Fycigh'd him again, and thoug Y nos 
Wrhing was {een co fall from Th yer, 
Fcontrary to the recetv'd Tradition, 
chat Bodies are much heavier dead 
than alive, we found the weight to 
Fhave loſt about Z of a grain ; which 
j = proceeded from the avola- 
Tt1on of divers ſubtil particles upon 
his violent and convulſive ſtruglings 
with death, But this was no more 
than an Experiment of this kind,made 
Pome years ago, induc'd me to expett 
ſn foretell. 
| Afterwards in a larger Ballance, but 
Þ very good one, purpoſely made for 
Puice Experiments, 'we took a very 
| ſos Carlin, of between 10. and 11, 
) Mices In weight, and caus'd-himto 


K be 
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| beſtrangled on the ſame ſcale, where 
in he had been put, But he could ng 
be diſpatch'd ſo ſoon as an ordinary 
full grown animal ;, ſo that by thi 
time he was quite dead, we found hin 
not.only not to be grown heavier by 
lighter by four grains,; which did nd 
much ſurprize us, having elſewha F 
noted the life of 5 very young Cre 
tures, of. that kind not to be eafilf} 
| deftroy'd for want of Reſpiration 
Andi —— that, fortr yals {ak 
another Carlin of the ſame LL. wil 
_ this 1 have mention'd, being incl 
ded in a Receiver, wherein anoth} 
- Animal of rhat fize might probabl 
have been diſpatch'd in two or thn | 
minutes, by the pumping 'out of Ail 
yas kept there ſomewhat. above | 
quarter of an hour before he appear} 
to be quite dead, | 


d ws 


F, ) . 
/ 
. . 5 : 
4 - y 
4 
4 


N E W 
JEXPERIM ENTS 
1 | Ofthe Poſitive or Relative 


: [LEVITY of BO DIES : 


Linder Water. 


N k wW 


EXPERIMENTS 


Of the Poſitive or Relative Le- 
| wity of Bodies ander mw ater. 


ls obvious, even to the 
Vulgar as well as to Phj- 
loſophers, that if Wood), 

Wax , or another body 

| that Is lighter in ſpecie. than gee 

| and naturally floats upon it, be de- 
| rained under water, it will upon re- 
moval of that force emerge to the top. 

 Andthis it does fo readily, and, as 
| it ſeems ſpontaneouſly, that nor only 

| the Peripatetick Schools, but the ge- 
| nerality of Philoſophers both ancient 
| and modern, do as well as the > Vulgar 
LL: 2 alcribe 


2 Mew Exp. ofthe Poſ. or Rel. | 
aſcribe this aſcention of lighter bo,.0i 
dies 1n water to an internal principle} 
which they therefore call Poſitive Le.| 
vity. _ IE 
Bur this Princrple was not alwayzþ | 
ſo unverfally receiv'd among Philo.| 
ſophers, as in later apes it provall 
LO be. Democritns and ſeveral of rhe 110 
Antients both Atomiſts and others | 
admitting no abſolute but only a re-ſ 
lative or . reſpettive Levity , whichf 
opinion ſome of the Moderns have in- 
gentoully attempted to revive, | 
_ _ Butbecauſe whatever wit they mal} 
have imploy'd in_ arguing ; yer th " 
Schools ſeem to have the id vantage tif 
_ point of Experiehce, the obyjous in-| 
ſkances, g1ven by the Peripateticks, Bo 
having neither been folv'd by realh 
and pratical variations of the ſam} © 
inſtances, nor counterballane'd by ®. 
new Experiments of a contrafy ten-f * 
 Ceney; the importance and —_ 4 
o 


Levity of Bodies under water. 3 
o.| of the ſubjet invited me to atrempr, 
«| when I was upon Hydroſtatical try- 
-| als, whether I could experimentally 

| ſhew, that whatever becomes of the 
vil general Queſtion about Pofitive Le- 
| vity , we need not admit it for the 
af true and ad:2quate cauſe of the emer- 
| fron of Wood and ſuch lighter bodies, 
| let go under water. 


hp ————— 
N- RR 

EXPER, L 
of IF He inſtance that 18 wont to be 
if urg'd to prove the Poſitive 


| Levity of Wood in Water, ſeems to 
s | me to have been too perfunQorily 
1} made to be ſafely acquielced in, For 
of evenas it 1spropos'd with advantage 
v4 Py a learned forreign Mathematician, 
| icannor think it accurate enough to 
| determine the preſent Controvertie : 
off W-< - for 
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for 1 will readily allow him to ſup.|gd t 


pole, that in caſe a flat board, as for 


inſtance a Trencher, have 1ts broadfi 
ſurface kept by a mans hand or other 
competent force upon the Horizon-þ 


cal bottom of a Tub full of water, ifÞlatr 


| the hand or other body chat detain'd} 


tbe remov'd, it will ordinarily bap-ir 


pen that the Trencher will haftily a: 


| ſcendto the ſurface of the water. "Bu | 
I donot perceive, that a decifive Ex-ſy | 


periment of this kind is eaſie [4 not tof 
lay, poſtble ) to be made with {uch " 


materials, For the wood, -whereotÞ 


| both che Trencher and the bott6m of he 
 theBarrel conſt, are ſu; ppos'd to beÞ 


lighter in Specie chan Water ; andto be 


fo, they muſt be'of'a POLOUS and not Jar 


very cloſe texture. To which a Þ 


gl ees ver y well. chat tl 16 ſolider woods, b- 
as Lionum Vite., Brafil, &c. - whoſe | # 


texture 1s more cloſe and compatt, 


vil not float: on water but fink init ; PK 


And } 
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peþid therefore, if there be not much 
orhore care us'd, than I have yet heard 
adhat any Experimenter has imploy'd, 
» bring. the {urtaces of the Trencher 
hd the bottom of the Barrel to a true 
tneſs and as much ſmoothneſs as 
hey can be brought to, I ſhall not. 
hink the tryal ſo accurately made as 
= might'be ; not to ſay, which I 
at uſpect, 1 that though 1t be mentally, 
=ſhet it 18 ſcarce practically poſſible ro 
ring ſuch porous bodies as. thole of 
le lighter woods to be fit for ſuch a 
| oncad as might be necellary to make 
be tryal accurarely. And in caſe 
Par vere actually r [ ſhould be 3 
Fept trom expetting with my adver- - 
fires the emerfſion of the Trencher, | 
ÞY the. Experiment by- and by to 
F þ recited , and by the true reaſon 

It, | 

\ Ithink then hat the cauſe, why in | 
P rdinary inſtances, Wood, Wax, and 

Sg p ...._ or 


6 MNew Exp. of the Poſ. or Rel, | | 
other bodies ſpecifically lighter thabyere 
water, being let gO AL the bottom of nenC 
velle] full of that liquor, emerge th ; 
the top, 1s chiefly, that there 1s nff4ent 
ſuch exquiſite congruity and contafſhzc” 
between the lowermoſt ſuperficies $, w 
the Wood, and the upper ſurtace$ up 
the bottom of the Veſſel, bur thact(cer 
lateral parts of the Water, being in vtin 
pelPd by che weight of the parts of tf ak 
ſame 11quor incumbent on them, a and, 
made to infinuate and get between tlfjer. 
lower parts ofthe Wood and the ba} v 
tom of the Veſtel, and ſo lift or thrift, 
upwards the Wood, which bulk. hi, 
bulk 1s leſs heavy than the Water thifty } 


nat 


extrudes it. os. 
_* » Thatthis is the reaſon of the Ematſthe 
ſion or aſcenſion of bodies, lighter th, 
Fpecie than the ftiuids they ſwim In, | ſup 
4... Maſt conſonant to the Lalfeoy 
Sce the Hy. _- | —_ © 
aftuicl = of * Hydroſtaticks, as Fthe 
Punto»  haveelſewhere ſhown. BiYmo 
| ___ where 


Levity of Bodies under water. 7 
Whereas the whole force of the argue. 
fhent of thoſe I diſpute with, confiſts 
th a ſuppoſition, that, - becauſe the 

Trencher ( formerly ſpoken of ) 1s 
lcd upon the botrom of the Barrel, 
9 water can come between to buoy 
et up, whence they conclude 1t muſt 
Wſeend by an internal and poſitive 
F:rinciple of Levity, I thought fit to 
Wnake the Experiment after anorher, 
Wand, if 1 miſtakenot, a better man- 
oF 'We took then two round plates of 
Whlck Marble ſhap'd like Cheeles, 
Which had thoſe ſuperficies, that were 
Fo be clap*d rogether , ground very 
Flat and poliſh'd very carefully, that 
' the lrones being laid one upoan tne 
Fother might rouch in as many of the 
uperficial parts , as the workman 
Feould bring them todo; that, whilſt 
Fitey were in that poſition, the upper- 


Jolt being taken up, the other would 


&. 


ſtick 


8 MNew Exp.of the Poſ. or Rel, | ; 
ſtick to it, and aſcend with it. Ay 

to keep out the water the better, oÞ\" 
internal ſurfaces were, before theÞ*t 
were put together, lightly, and bur vw? 
ry lightly, oyl'd, which did not hif® © 
der them from moſt eafily fliding Þ* 
long one another, either forward *," 
backwards, or to the right, .or to tl * 

left, as long as the! contiguous (urfaci 
were kept Horizontal, 

Theſe things being done, a blouf 
Bladder of a olerte fize was fall 
ned to the upper marble, and boi 
of them were let down to the botra * 
of a tub of water, where, by the helpl of t 
an. eafie .contrivance, the lower ma 
| ble was keptlevel to the Horizon, An n je 
now the Patrol of Poſitive Levitſs* 
would have concluded, that the blade 
. der, being a bady, oranted. to be big: 
vaſt odds lighter chan wood, and by Io 

ing in an unnatural place beneath D 
ſurface of the water, ſhould of 1. 
OV \l Te. / 


) 


| Levityof Bodies under water, 9 
An 


wn accord and with impetuoſity e- 
y erge ; but I expected a contrary 
vEvcnt, becauſe the bladder being tied 
&o the upper marble, ſo thar both of 
hem might in our caſe be confidered 
” isone body, the water could not im- 
þ vel them up, in regard that the cloſe 
Fronta& of the ſurfaces of the tro mar= 
Jbles kept the water from being able - 
Fo infinuate 1t ſelf between them, and 
feonſequently from getting under- 
veath the upper marble, and preſling 
i afpinſ the lower ſuperticies of 1t. 
\$4nd to ſhew that this was the reaſon 
Wl | of the bladders not emerging, 1 caus'd 
4 One of the by-ftenders to thruſt his 
i arm down to the bottom of the tub, 
Fand with his hand to make part of the 


2 
0 F > 


Foyl'd ſurface of the upper marble 


k | Mlide off, on any fide, from that of the 
h Flower, which, by reaſon of the ſmooth- _ 
N | neſs and ſlipperineſs of the ſurfaces, 
ml found nigh eafie ro do, Bur che 


contact 


Ul 


Io * New Exp. of the Poſ” or Rel. | | 
conta& ſtill continuing according oſt 
a dye part of the ſurfaces than wkhe | 
requiſite, I bid him yet ſlide, but & T 
flow degrees, more and more of thu P 
upper marbles from the lower, till 

lengrh, when, according to his guek bd 
x wn marbles rouch'd but in one halfgfon 
their ſurfaces, the endeavour of tifby - 
water to extrude the bladder full $eme 
Air being ſtronger than the xeſiſtangſof t 
which &.d conrad bur of' part of tlÞBlac 
{ſurfaces of the: ſtones was able par 
make, they were ſuddenly diſ-jayn$itor 


:- _ andthe bladder was by the extrugin but 


petugully. as it were, horn 
nat only; tothe tc top of the water, þ 

2 good way beyond it + a 
"With thele Marbles we made ce] bs 
al other Experiments of this {rind 
molt. - commonl y tetting, down 4. 
arbles. both nog : but onced 
twice at leaſt placing the uppſma 
Marvle under water. upon the lows] P 
mo | 


Levity of Bodies under water. 1 [ 
th qooſt already fixed to the bottom of 
ths - bar rel. 

That *'twas not the weight of the 
tupper Marble, nor want of Lightneſs, 
[$yhether poſitive or relative, of the Air 
eincluded in the bladder, that kept ir 
tom aſcending, was plain, not "x 
thþby the newly mention'd impetuous 
{ $cmerſion of it, upon the diſ.joyning 
of of the Marbles, but by this, that the 
tb Bladder would lift up from the lower 
parts of the water, not only the upper 
'l ſtone when 1t roweh? d not the other, 
ing{'but a weight of ſeven or _ pound 

© hanging art it, 
o oo that a Fuga Vacui was not an 
Padequate cauſe 6f the coheſion of the 
| warblcs | in our Experiment, may be 
qargued from this, that whether or no 
{nature do any thing at any time out 
of abhorrence of a Vacuum ( which 
may be much. diſputed ;) yet in our 
caſe this abhorrency could not be well 
pleaded 
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pleaded. by its Aﬀertors, ſince man 
of them hold it to be unlimited, an{? ; 
the more modeſt, to be at leaſt capabl| 
of lifting up orodigious weights: 
whereas in our Experimentthe Levirg!%8 
of a Bladder, that could not raiſe teþ" ? 
pound weight, was ſufficient to dif 1 
joyn the | marbles when they 'y 

rouch'd -one another according 't q' 


 hnlfSoio ſurfaces, 
| bu 
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aanjrag EXPER, "H; 


m_ 40 ſheir now eert ir is not ri 
> ther the Gravity and Preſſuif | 
of N Water, or other ambient quid T 
than-the Pofitive Levity of a bod Va 
lighter inſpecie than it, that makes thi ty 
 Immers'd body aſcend to the ſurfacſ® 
of the liquor, Tagvive this Exper 
Ment 3 Be 
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Levity of Bodies under water, 13 
We took a bladder out of which 
Ja great part of the included Air had - 
ul been expreſs'd, and tying the neck of 
Lic very clole, that none of the remain- 
Jing Air might get out, we faltned to 
Fic a conſiderable weight of ſome very 
| J onderous body, as Lead or Iron. 
By the help of this we ſunk the blad- 
der to the bottom of a wide mouth'd 
|| plaſs, full of water, that the ſurface of 
Fthe 11quor might be a good deal high- 
#r than the upper part of the adder: I 
; Chis wide F677 glaſs we included 
$10 a great Receiver ( whoſe orifice 
[ wſt be very large to be able to admit 
wo fuch a veſſel; ) which I caus'd tobe 
url carefully cemented on to the Engine. 
2 main ſcope of this Experiment 
fas to ſhew, chat thoughthe Air,-in- 
Keluded | in the bladder was very far 
wy tom being able by its abſolute levity 
wn $ lift up ſo great a weight as the 
adder was clog'd with, yet the ſame 

wil 


ay 


my 


Air 


14 New Exp.ofthe Po. or Rel. 
Air,continually included in the blad(| 
der, would, p ics meer expanſion 
without any new external heat, ac: 
quire a power of aſcending in ſpit 
of that weight ; which aſcenſion hl 
fore muſt” b2- attributed to the water 
which according to the Laws Hydra 
ſtatical ought (ceteris paribus) to rel t 
{it or buoy up. more potently tholf tox 
immerſed -bodies , that being lightaff tho 
in tpecte, than ic, poſſels the great the 
plact in' it, and hinder the more weſt int 
ter from. agquiting its due fituarioinf 
26.-we {ce, that: among .ho[low- ſphenf 
of laſs and metal, aol thick all 
well ſtopp'd, ithere is much heavil 
weight requiſite to fink a. large of 
thania ſmall-one. For the proſecil 
tion of this tryal we beganto pun 
the Air out of the great Recciver; MF 
its'prefſure-upon the urtace of t 
water being thereby more and md gr gr | 
fen'd, \ (according to what - «=P 
wine 


hes ofB Bodies ah water. I5 


where more fully declare,) the ſpring 
{ of the included Air began by degrees 
ol diſtend the ſides ofthe bladder, till 
te at length that veſſel of Air ſwelling e- 
of very way took up ſo much more 
{| room in the water than it did before, 
that the water was able to lift the blad- 
of fer and the annexed weight to: the 
| top, and detain it there till 'we 
[thought fit to let in again ſome of 
i the OY ade Air, which forcing that 
# inthe bladder to ſhrink in its dimen 
i ons, ! the weight was preſent! y able to 
Ink it to the bottom, 
# And here it may be noted, that £ 
> 11 Þ ſtead of hanging ſo great a weig he 
atthe neck of the bladder, we faſtned 
a qe a moderately heavy piece of 
Wicad, ſuch as would only ſerve to 
fink the bladder, and leo it at the 
4 Bottom of the water, fo that the ag- 

Prgate of the Bladder, Air,amt Metal, 
hurt. a. little heavier than a bulk of 
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16 New hg Ff the Pil or Rel, 


water equal to them : Then upon the 
frit fuck or operation of the Pumy,f © 
which could withdraw but a {malll 
part of the Air in the Receiver, thel 8 
Aw in the bladder ſuddenly expand, \ 
ing it ſelf, would forthwith be impe-| 
_ tuouſly extruded by the water, thoughh. ' 
after ſome reciprocations it wouldy 8'* 
float in its due poficion, till upon the | 
return of a little outward air ( ſomef} 
- © times as little as we could convent * 
_ ently let in ) It would. immediatel ml 
; ſubſide. —_ Mm 
But this 1s not ſo neceſſary rob Ci 
<>” inſiſted On, As, tis to take notice, tha } 
 iE-forefaw it may be objetted, thacthſ: 
"aſcenſion of the weight was not FA þ 
Qed by the preſſure of the water, ba- + 
by Bo that Rariry and Levity being "5 
Qualities excecdingly of kinn , (0 I on 
__ great Rarefation:of the Air might {Bl 
proportionably increaſe the Levity of of: 


1t,, and conſequently y enable} ic ro per * 
| fo 0 
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_ Levity of Bodies wider water, 17 


| | form much greater things than It 
could do before, | 

| I will not here diſpute, whether, 
| generally ſpecking, a body rarified 
'4 without heat, wauld, in Vacko, or in 
| a fluid not heavier ; n ſpecte chan the 
;}Þ body when rarified, meerly by ſuch a 
þ greater diſtance of its parts as may 
i {uffice.to entitle 1t to rarefaftion, be- 
| come really heavier or lighter than 
þ before, 1 will not (I fay ) diſcuſs (4 
| this queſtion here, Dake itmay ſerve - } 
| my oh to firisfie the recited obje- 
o ion by the following Experiment. 


% 
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EXE, 111, 


Bout the neck of a conveniently 
. ſhap'd Viol capable to hold 


7 ome / ounces of water, I causd 
Þ tobe carefully tied the neck of a ſmall 
4 {| ladder, whence the Air had been di- - 
x "igencly exprels' d, fo that the Blad- 


_— 7 ; \ 


18 New Exp. cf the Poſ. or Rel. 
der, being very limber of it ſelf, and} 
probably made more fo, as well as] : 
More impervious to Air and Water} 8 
by the fine Oyl we had caugd it ol £4 
be rubb'd with, lay upon the orificxh Pa 
ofthe Viol like a ahh clapp'd together ly! 
with many folds and wrinkles. 
This done, we let down the Vid 74 
Imntoa conveniently ſhap'd Veſſel full 
| of water, and rhe Viol, being poyſe 
EG before-liand fot that purpoſe , ſunk 
L*. perpendicularlyin Uhegaor: till thaſ * 
WE: neck of the Glaſs vas ET abort 


=: the Airt to ons dt our, and as, t 39 
A preſſure of vpn was * oradually ith = 
;drawn. the Air in the floaring Vid | F 
did lictle by little expand _ It ah 8 
-* Into the Bladder, and unfolded tit 

S winkles of 1 5 till at lens oth ut becan "F 


: full blown without aler tg the « q* 1 
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 Lewity of Bodtes under water. 19 
fed poſture of the Glaſs ir lean'd 
upon. But this great expanſion, be- 
| ing made above the Water, and con- 
af kquently in a medium not heavier 
:| than the included Air, gave that high- 
ly rarified Air no ſuch increaſe of 4 
 yity, as enabled us toperceive, that 1 
qþ made fo much asthe neck of the Glaſs 
if ſe higher in the Water than it did 
fl "gg Nor did wetake notice, that 
iÞ the return ofthe Air intothe Receiver, 
of Þy reducing the Aip in the Bladder ro 
| 18 former unrartty'd eſtate, madethe = 
# Glaſs fink reg than before. But 
if when the Experiment was tryed with 
i| the ſame Glaſs and Bladder at the. 
# bottom of the Water, then, upon the 
'N pmping out the Air, the Bladder be- 
| ng dilated under water was after a 
i if. "ile carried up tothe top, and took 
F q-p with it about cight or ten ounces, 

4. that had been, to clog it, falten'd to 

qe bottom of the Viol, | 
L 4 
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F Spr mg ou Bodies under VW4a- 


ter; 


F Do not think it were difficult for 
an intelligent peruſer of our 
- Phyſico-Mechanical Experl- 


= ments;to find there divers Pha- 
" "= ,' ; | IO F | 9 
Timers, whence it may be deduc'd, 


« G , 


| hough kept 


- » > 
4 P 
H j 
eo £ : \ 

1 
o ; bo 

þ it 

6s *% ts. 
ax UA 
F< I , 


, 
” 


Jin 6pinivn, that a fluid ſolmtle heav 


—_ 


. 4 : > PE =» < i ” wa , by ”" 4 EL. : W 5; nl ”_ F —_ * 
f ' \ «ESTER 4-8 FF - TMOPE EE 
' , l K. | 0... WOE 
' i - 4 2 oh th 
8 ws 
* | 1 % % RE" q 
: + Oy SS 


'2 New Exp. about the Pref of the | ut 


as the Air, cannot by its weight 4 ef 
upon a liquor, that is, like water, bi 
far bulle | A thouſand: times heavl 
than it» And becauſe alſo it ſeems 
more {trange, that a little Air, pg 
haps._not amounting to a ſcrupleÞ | 
drachm in weight, ſhould in 1ts;on 5 
nary ſtate of Laxity a& conlideral 'R 
upon Bodies, which, being covaſſ... 
with water, ſeem by he interpoſit 
of that liquor to be fenced from} 
incumbent Air; it may. be worth uh 
to add three or four Hydrotaticall 
periments , to confirm a Truth FF 
very. tew are yet acquainted wil 
and - tothe proofs, already gil 
of the power of the Spring of che 4 
ſome of the operations we have 
covered it to have upon Bodies vi 
-ynder water,” -- ::;-- 

There are two ſorts. of Tryals, 
& ſhalt i imploy'to ſhew, ' that a fp 
WRT & incloſed Air may. bY 


| av s Sorin on B. WI water. 3 


Fefſure ( which in our caſes mult Ue- 

4 &:d upon its Spring ) have a con- 

"Kderable operation upon bodies un« 

ſer water, notwithſtanding the inter« 

PÞofition of that liquor, 

4 ' For, this preſſure we ſpeak of may 

þ manifeſted , In the firſt plate by 

f bat it. dire&tly and ofitively opes 

= upon bodies covered with was 

#: And in the next place, bythe 

F h ings that regularly enſue upon: the 

"Smoval of the inclos'd Air, or: the 
J ping of its fn 
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I T "0 bowl in pick the former- way 
Th of ſheving theprefſure of the 
fr, I thought it Tuflicient; in-regard 
f the Tryals to bereferr d to the ſe. 
#: 1 way, to make the following ExX= 


h riment, 
# We 
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to the. | whelming aj 


this glals, a great Receiver, we lug 
tt wan 9. the Engine (that 


Ser re in as: wud water as ſuffi 


CY 


nv. ronthe Internal-Recetver { 
cover it 10 
, we exadl 


we began tO/prnp out 


comnzin'd-1 in the internal R 
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Fe 4 chat that Air, _ the 
4 ye-mention'd pipe chad Commu. 
Fcation with the Retinal Air, mig; 

þ longer by its preſſure affift the 
aſs to reſiſt the preſſure, which the 
| Goamben and inclos'd Air, by ver- 
Sic of its Spring, conſtantly exerciſes 

| pon the F; 1bjacent water, and by 1 it's 
ervention upon the ſides and ba ; 

In Cf the internal Receiver,'' ©: # 
{And as we-Expetted not, chatebls 

z by its own ſingle. force ſhould 

fil the prefſuce of the Air inclos'd 

| FE Ne. UpPPcrPArt: of the great Recel> 
S©norwichſtanding the | "x ofition 
out the water 3 (o thecevent fully: juſtt= 
Wd our conjefture : For. at: the fieſt 
zudion, which: could not: be fup- 
W&d:to. bave well emptied the inter: 
Slolaſs,: this vellel was, by the prel- 
re of: the ſuperior Air: upon the'oh= 
mnſtant water, ibroken into 1 know 
wow) many pieces. And the fame 


Experl- 


ſuccels,. was repeated with a ſtraſgj 
internal glaſs; 
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ed now to the ſecond way 
{ting/-the. -prefſure of 1 
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ver with: our. great Receiv 
that fo, though -the incumbent Al 


l- 
t 


4 
2 o® 
. 

Fa 


by 


- py * 
N l pic - 8 Fe om os vw 
w_ HO WR... 4 . 
4, RE 
Sg " 


Air's Spring on B:under water. 7 
were pump'd out, none ofthe Water 
th be pump d our with it, bur 
[iill retain the ſame height above the 
{Bladder. Having then poured upon 
Jthe Bladder as much Water as would 
{vim a great way above the upper. 
part of it, we cover'd this glaſs of 
Tater with- a great Recelver, which 
be ſring carefully cemented. on to the 
Slnoine, the Pump was ſet a-work, 
F ih as the Air, which by its Spring 
brefs'd upon the ſurtace of the inclu- 
7 Jt Water, was by degrees pump'd 
Fout,, {o the Air that was impriſor'd 
Po Bladder, did gradually expand 
i lf ar the botrom of the Water, as 
$no ſuch liquor had interpos'd be- 
1 Ween them otherwiſe than by J 
i A moi upon whoſe account It. muſt 
oved ro give ſome little 1 impe- 
to the expanlion of the Blad- 
rin proportion ro we neigh it Had 
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3 New Exp. about the Pref, of the | 4 


The Event of our Experiment wy Braf 
ſuch as was expected, namely thaf this 
the 1mmers'd Bladder was at len but 

; full blown, by the dilatation of tho plu 
Air, inclosd in it; and by its intyf that 
 -meſcence madea confiderable parte  hinc 
the Water run over by the fides of thy the 
olaſs, chat -before contained it al al fig 

| And when accels was given wat that 

-. the external Air,” the internal beinf 
compreſſed , the Bladder was pil 

; TAE redive'd ro Its winkled! ſtate, Þ- 


RT 'E X ? E R. 1 H. 
E- = WW. Þ E ol a ſmall Gy fine pul 
Vf Y « der, whole neck was {tron} 
| hy; ried up, when' 1t was, by gu Þ k 
-bobt half tull-of Air-; This we JJ: 
4nto a ſhort braſs Cylinder, the low 


of whoſe baſes was clos'd wp b 
Bral 


-— 
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Air's Spritig on B, under water, 9 
| Braſs-plate,: and the other left. open ; 
i] this open orifice we afterwards ſtop'd, 
if but not exaGly, with a Cylindrical 
v plugg, that was ſomewhat lefs wide | 
if than it; and was by a rim at the top 
| hinder d from reaching.too deep into 
the cavity of the Cylinder , that- it 
might not do miſchief to- the Bladder 

off that lay there. beneath it ; upon this 

nf plugg we. plac'd an almoſt Conically 

# hap 'd weigh of Lead. and this = 
of Þreral things being. lo pla EY Uup- 
4 on our Engine, that we could cover 
Fit with a great Receiver, we cares 
'F fully cemented on this-vetfel, and at 
| tle top of it poured 1n fo much water 
£25 would ſerve to fill the vacant part 
of the brats Cylinder, and rhe cay 
' þ-bf the Eaging ro fack a height, thar 
1 I « cover'd all the leaden-we ght, which 

Was ſeveral inches high, EXCepLa. rim 

q” Fubich was faſtned to the top of it for 

Þ the convenienter removing of it; 
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10 New Exp. about the Pref. of the | - 


_ All this being done che Pump way] df * 
ſet' a-work, ind? long before we had by 1 
exhauſted the Air of the Recelver; inft 
that which-'was inclos'd in the lank| 
bladder had by degrees diſplay'd fof " 
vigorous 2 ſpring, that it had heavdj 
up: the weight thar lay upon It to al 
notable height, and kept 1r-there till 
the Air was et" In from without to 
{ff its being depreſs'd by the leader 
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"Here remain wd yet one ward | 

+ ©. .. bemade, which in caſe ie ſhould 
receed ,” ſeem'd likely: to appear l ee 
_ cheat aft ' evidence of the force of tit b; [ 
= Als Spring upon bodies under waþ 
as F . S ter, as could be reaſonably defire d IJ 


Nl. ? 
£ 
. 
tab : 
J 


ail of us ; it having been look'd upon 
ag] by many Vir tuoft as the confiderableſt 


| inſtance of the force of the Air's 


ik Spring even when no water Interven 'd 
{| in the tryal. 

xaþ To fatisfie therefore our curioſity, 
;| ve took a copper Vellel of a Cylin- 
jjþ drical ſhape, and a contilerabil 
| height ; into chis, being firſt almoſt 
# filled with water, we put a ſquare 
G0 Slaſs-Vial capable by -guels to hold 
\F nine or ten ounces of warer, and ex+ 
aftly ſtop'd with a cork and a'dloſe 
1} Gement ; this Vial by a competent 


| *%s water, from whoſe-upper ſurface 
pitwas conſiderably diſtant ; then the 
of copper Vellel nn plac'd upon'the 
dF fngine,-and included in a great Re- 


"| vy degrees pump'd out; . but before 


df fie botrom of the water was, by che 
{8 M 3 _ tpring 


Air's Spring 0n B, under water, 11 


"| veight was detain'd ar the bottom of 


gf Eeiver well cemented on, the Air was 


was quite exhauſted, ' che Glaſsar 
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ipring of the Air included in it, burſtſ-a v: 
mto many pleces, not without great ſurt 
noiſe, and a kind of ſmoak or miſt] wel; 
that appear'd above the furface of the in « 
water, [eal 
Another Glaſs of the ſame ſort had} mul 
been broken after the ſame mannef imn 
in another Veſſel ; bur having afford.| able 
ed us no particular Phenomenon, | 
barely mention+1t , to ſhew that vel 
made more than one fryal of thi 
kind. Fe 
The conſequence Hat, will natwh 1 
rally reſult trom the three laſt Expeſþ 7 - 
riments, 1s this; that fince barely up-f 1c 
on'the withdrawing of the preſſure 
the Saber Air wh ich was pe 
aps -but very little in quantiry,) tle" 
Air reſiding in the immers'd bodies} PP 
did; by vertue of its Spring, expand}: 
itſelf fo forcibly as we have rec red We 
and: perform notable things, the All ® 


above the Water muſt i "xecciahl T7 
il 


Li Air's Spring on B. under water. 5 


k 4 very powerful preſſure upon the - 
x] ſurface of it, fince, ( ſetting atlide the 
{; welght of che water, of ſmall moment 
el in our tryals,) 1t maſt have been ar 
| lat zquivalent to ( and probably 
d} much exceeded ) that Bi of the 
7} immer>'d Air, whoſe exerciſe 1t Was 
| able totally to hinder. 

IF And from hence it may be aaily 
ef deduc'd, that the weight of the Ar. 
| | moſphere acts upon bodies under 
| water, notwithſtanding chat the inter- 
| podd [1quor 18 by valt odds heavier 
| in Specie than Air; for, we have jut 
| now prov'd. the preſſure of inclos'd 

| Air r, (which conſiſts 1n ts Spring,) 
upon bodies under water ; and 'tis 
manifeſt, chat the ſtreng t& of the 
Spring of this inferiour Fi we make 
our tryals with, 1s caugd by the 
eight of the ſuperiour Air, Vhich 
ſ | bends and compreſſes thoſe lictle Ae- 
Ip real fpringy particles , whereof our 
© - M 4 Air 
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 Airconſiſts ; ſothar the weight of thi quiri 
Atmoſphere being 2quivalent to thaporee 
Spring of the inferiour Air, ( for elf pul 
jt could not compreſs it as muchay} We 
it does,) muſt lean upon che ſurfactee, t 
of the ſubjacenc water, with 4 forcqut ir 
#quivalent "to the ſpring of that parthily 
- of it that 1s contiguous to the wajhe A 
ter. | $idd 
This Experiment brings into mh bry 
. mind anotherthat Tonce made, which 4t, 
'Y chough- not propetly H ydroſtaticalp, % 
þ. yer relating to poſitive Leviry, mayſſae 
_— perhaps "y not uſeleſly added on thisſeam 
| occaſion; wherefore 1 ſhall here ſub: 
joyna ranſerp of rhe Phenomenon; tent. 
that belongs to our preſent purpoſe,Pigh 
= bs? vis regiltred {oon after the Expe3 lay! 
Fo fiment was made. Fel 
== *E1 To examine by a viſible Expe* ing 
iment-che common doftrine, that aPlad 
 -- portion of Air, by being much di- it 
F Hated, rarified or pate , does} T 
=: | acquire} 
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Air's Spring on B, under water, 15 
apguire a new and proportionable 
weoree of Poſitive Levity, 1 devis'd 
$ put in pratice the following way : 
x We took a Bladder of 'a moderate 
whe, that was very fine and [1mber, 
Mat it might be the lighter and more 
a diſtended. The moſt part of 
Air being ſqueez'd our of the 
Jadcr the neck of it was tied up 
pl ery cloſe, that no air might get out 
"Ft it, nor any ( external } ) get 1nto 
I. This limber Bladder was hung at 
y itof rhe Scales of a Ballance, whoſe 
Spam had been purpoſely made more 
| 1 Kh ordinarily {horr, chat the inſtru- 
,Wcnt,Cwhich yet was rickliſh enough) 
Fight be ſuſpended, and capable of 
” ping 3 in the cavity of a great Re- 
ver, into which we conveyed it, ha- 
-Fing firſt carefully co interpoyſed the 
Pladder wich a metalline weight put 
Pothe oppoſite ſcale, 
* This done , the Air was pump'd 
Out, 
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ut, and as that was withdrawn, fl 
Bladder was more and more expand 
by the Sprin g of the internal Air, 
at length, when the Receiver y 
well exhauſted, It appear'd to be qui 
full, Notwithſtanding which one 
dilatation of. the included Air, 7 i oy 
not appear by the depreſſion of 2 
oppo ſcale, to be grown manifd 

y lighter than it was at firſt, Alf 


| -% Bladder ſeemtd allo to retain t 
ſame weight! after it had, by the lf 
- that was let into the Receiver, Xt 


— 0m into its former wrinkl 
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OLIDS and FLUIDS. 
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EY 
XPERIMENTS 
Wort the differing Preſſure of 
Heovy Solids p + Fluids. - 


FN Ince not only in vulo ar SpeQta- 
\ tors of Markos Mholrazes 
Experiments, but even among 
ſome. Learned men it has 
4 þra a great-impediment to mens 
py ing in the doftrine 
 \Binded on thoſe Lb anomena. that if 
emoſpbero could really exerciſe 
Pp ereat a prefſure as we aſcribe to 
4 it would unayoidably oppreſs and 
Þuſh all the bodies expos'd to it, and 
Pnſequently neither other Animals, 
Pr Men would be able to move under 
Pgreat a load, or ſubfiſt in ſpite of 

Þtocibl 2 compreſi on. 
| This 


'® New Exp. about the differing 
This I readily grant to be a pla 
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- fible Obje&ion, bur 1 ſuppoſe them 


foree of it will be taken Neg by 
following conſiderations put log 

ther, 
 » Aridfirſt, the power. of fpreſſ ing, 


we aſcribe to the Air,\ is not a chi | 


deduced, as too many other con 
quences in Phyfick are; from doull 
ful ſuppoſitions or bare Hypotbeſesh 
from real and fenfible Experintemſ 
And therefore fince wethaveclear 
poſitive proofs of the Preſſure oft 


Arr, though we could not -xpliſ 
how Men and other Animals are nd 


3k * 


_deffroyedby it ; yer” weoughr ral 
to acknowledge our. Ignorance” 
doubtful problem, than deny wi 


experience manifeſts to be a TrutlfAr, 


As 1s generally prattifed in rreati 
of the AtrraGive and other powerd 
the Loadſtone, which are treely 


| cam aa even by thoſe that bo 


atisf 
Ic dl 


"7 
DE 


10 Glut 
ar js 


(het 
P. 


(te 


nov 


ifs 
fo 


4 


exp 


Mol 


106 \ 


_"4 of heavy Solids and Fluids. 3 

fs themſelves unable to erjſiain 
| Wo though, if experience did not. 

Keishic us of them, they were liable 
o o divers more confiderable objett- 


gns, than any thar is ure'd againſt the 
Gheefure of the Air. 


_ dry but though it be not ab- 
+ Fooep necefſary that we ſhould 
Wlwcr the above-reciced Objection 
Wtherwiſe, than by thus declaring that 
the Spring of the Air is not to bere- 


ded for it; yet we will endeavour 
*h much to \ leſſen | it, if not quite re- 


wve the difficulty, before we put an 
aſend to the diſcourle. 

J L. conſider then thirdly ,' that F 
mar urge the lacely mention'd Obje- 
| Ron againſt the great Preſſure of Ge 
1 Air, ſeem not to be aware, that we 
i Fre conceived and born..in places 
Expoſed -to the preſſure of the_At- 
We: and therefore how great 
10s Vever that preſſure appear to be, 1t 


on;zht 


ſ be. ; 
a > Ba. 
be. 
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ought not to cruſh us now, fince whgand 
we were. but, embryos or new+bqffalil) 
Babes, and conſequently very nuy nol 
more veak and tender. than we ng « 
are, we wereable to reſiſt it, and ofin0 
only live, but grow 1n all dimen ana! 
1n fpite of 1r. L 
If there were any place abant I 0 
Moon, or ſome other. of the Celeſtiſp t 
Globes, that ſome Learned men fanſite 
to be inhabited, thar- has no Atm if 
ſphere, .or equivalent Fluid about! $i 
and where yet men could be generanſ#©c 
- a-new, if one of thoſe men ſhould W"e 
fy ppoled to be tr aniported thence.d 4a 
> {er down upon our Earth, there mig le { 
| bemade an NEx periment firted for wc 
controverſie, In the mean time 
* doubr, that fince Nature is not ob! + k the 
ved to make things . ſuperfluoullſ® 
ftrong,, ſych-a, humane body bell 
iot made to reſiſt any weight or pra Eh 
fare cf Air, would be of ſo renG 3 


NES 
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ind compreſſiblea make,that it wala 

, Wy be cruſhed inwards by our At- | 

We Gherical preſſure. And though 

4 we Cannot glve an inſtance of this 

Jtind, yet we make tryals ſomewhit * 

JAnalogous to It 1n our Pneumarical 

1 Engine, For when we place water 

in our Receiver, and pump out the 

Wir that was above i it, there will be. 
eerated a multitude of bubles, ſome 

which, when the Air is fully 

ihdrawn, will ' be of a' ſtrange mic 

farce credible bigneſs ; theſe Þubles 

ing generated where the Air cannot 

eſs -upon them ,. theſe dimenſions 

7 natural to them, that if the Re- 

ver be ſuppos d not to leak, nor 

ther xr unfriendly accidents to inter- 

©; they would ( for ought we 

0 bw) laſt 'a good while ; fince'k 

i ſewhere an, that the Spring 

y +. Highly dilated Air did continue 

| many months , and a bladder 
* N would 


Li 


s 


 Woul d tor no lefori time appatine 99s blow. 
1d filled in_our Vacuum by 2 ind 
ir hat was left; in it, when the a 


b And yet the No bubles ab 
Roa when once the outyaj 
to come in upon they 
fo viglently compreſs { 

they fhri 3K Into dimg 


| Prſ.of heavy Salids and i luids: 7 
| Buckiſt, being accuſtontd 20 the 
| preſſure from. qur . very birth, and 
Teyen before it, ſo carly and long an 
1.ccntomance hinders us from taking 
Tracice of it; thoſe pret{ures only be- 
Jing ſenlible to us, that are made 10 
{hy ſome additional cauſe, which by 
makog 2 new impreſſion EXGIES. WAP: - 
Frake notice of it. So we are not ſen- 
Tible: of. the. weight of the cloths we 
are accuſtom'd to wear ; and fo 2 


17S p 
5 


healchy man is nor ſenſible of the heat 
in his hear: becruſe *ris conſtant 

Bihere , .and the ſentient parts of the 
Sheart have been {till us'd to'it, where- 
as that, heat often-times has been yery 

Seonfiderable; and when in living d1ſ- 

; k 10ns A [Man - Puts his finger into 
Miho hearc, of an- Animal, which pro- 
bly has a. fainter , Or at leaſt no 
Fonger degree of heat than, 2 Nu» 
4; 6 uſtom'd ro-theAlr, a mantfelt de-: 
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8 New Exp, about the differing + 
pree of heat, if they be but in their 

uſual temper. a. 1 have elſewhere a 
roved by Experiments, that a cu] 

bick inch of Air, for inſtance, has 
as ſtrong a ſpring as ſuffices to enable 
ic to reſiſt the weight of the whole Ar; 7 

moſphere, as far as It 15 expoſed there. | 

unto ; forelſe it would be more com-| 
preſs'd than de facto it is, And 3, | 
F have alſo ſhewn, that a very little} 
portion of Air, 'thoug h icwill'much} 
{ſooner looſe its (| pring 5 by expanſion} © 
than a preater, yer "twill refift turrherſ 
compreſſion as much as a greater, p 
And" 4.: 1 have alſo ſhewn, * that it} 
the” pores of | the® parts of” Animals ER 
whether fluidor conſiſtent, a5 in thei we 

Bl Galls,Urines,Hearts,Livers,got; Lb 
rhiere arc included/a multieude of Ac), 
_ feal corpuſcles, us may/appear by... 
the numerous bubles afforded by ſn > 
Liquors, and the felling of expan/| Me 
167 of the conliſtent parts 'in our 521 Ban 

”. hauſtel. IM 
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Pref. of heavy Solids and Fluids. 9 
| hauſted Receiver. 5. To this we 
may add, that, befides the Bones, 
whoſe ſolidity is not queſtioned, a 
much greater part of the humane bo- 
| dy than is wont to be imagined, does 
rally confiſt of Membranes and Fi- 
.| bers, and the coalitions and contex- 
| tures of theſe ; and that theſe ſub- 
; ſtances are by the Providence of the 
| moſt wiſe Author of Things made of 
a much cloſer and ſtronger Texture, 
than thoſe, that have not tried, will 
\| be apt ro hink; as I could make pro- 
(| table by the grear force that Blad- 
| ders wil endure, and the very great 
weight chat Tendons of no great. 
ickneſs will lift up or ſuſtain, and 
by other things that 1 ſhall not now 
Mnfiſt on. Lattly , There is a far 
greater difference, than men are wont 
to ſuſpet, between the effes of the 
Treſſures made upon Bodies by. in- 
1 Unbent or otherwiſe applied folid 

H N 3 weights, 
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weghts., and thoſe chat they ſul 1 | 


from heavy but every way ambiem 
fluids ; as ” Gil appear by the Exps 
rimetits fo be mention'd v4 and 
by, 


From the particulars Cor ind DE 
rheſe conſidera:ions, we may be af 
fiſted to ſhew, why 'tis not heceflary, 
tha: the preſſure of the Atmoſ pherty © 


though as great as we ſuppoſe ith © 
(hould oppreſs and-cruth the bodial 7! 


of 'nen- hat hve under it: for, th | 


'; folidity of the bones and the ſtrom L | 
Texture of the membraiies and | * 


bres, and the: ſpring of rhe Aerelf 5 


particles, thar abound in'che ſofir [PP 
as well as in the fluid parts of bodic 
1s equivalent! to the preflure of up © 
=_ of the Armoſphe cre; 25 Can excl 4 


CITC i S pre efſi ure againſt then. anl | | 
mm altes | the frame of a humans body Wy” 


: pg that itmay well: teſrſt the preb | i q 


fure of the outw ard Alt, W ithour "7 
LEES vin 6: 
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| virg any part violently diffs ited, | 
| whilit che excernal preſſure 15 EXSf< + 
«| cifed but by the Air, which being Vitt 
al an invironing fluid, preffes it ti 
"I ly (as to ſenſe) on every fide. And 
| becauſe our bodies have been pto- - 
| daced in the Atmoſphere, and from 
+ | our very birth expoſed, without its 
{| termiſſion, to the preſſure of it ; our 
| continual * ain: ©o this pref- 
«| fure, and the firmnels of their ſtru- 
ha cure, keep us from being ſenſible of 
o} the weight or preſſure. - And that it 
oF vas not. Impertinent for m#s to' men= 
i# tion the firmneſs of the frame of our 
—þ bodies on this occaſion, I ſhall.mas 
nifeſt by an inſtance, that will upon 
another. account allo be proper for 
| this p lace, 

" We know; that nultlcades of then 
fave had occafion to paſs ovet high. 
| mountains'; and; befides chat 1 have 
ol bren my_.felf upon the Alps and 

N 4 Apennines, 
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Apennines, 1 have enquired of Trains, 
vellers, that have viſited the Afiay renc 
and American. Mountains, and ſomel ace, 
that have been upon the top of thelent 
Pick of Zenerif it (elf; But though di. Þ1anc 
vers of them took notice of a greatknor 
difference in the Air. at. the tap andſe 

| bottom. as to ſome other Qualio, 2»Hhot 
coldneſs and. thinneſs ';- yer I never 
met with, nor heard of an y, that tookſe 
notice of a differenceas tothe Weighthy 1 
-of Air he ſuſtained; or that ie res 
Y ed, that when he was come down toe: 
| the foor of the Mountain, hefelc any 
E gotta comp preſſion fromthe Air chan ul 
__ a Welop.. And yet the Ex periments Ml 
made as well = others: as by oure' 
ſelves, ſufficiently witneſs, = on at 
more eleyated parts of the Earth, ite 
=; jch, have a leſs height of the! Armo-Yſs! 

_ - ſphere incumbent on them,the wei ightÞuc 
-. andprefſureof the Air is not ſo greatÞe 
_— 28 below, And-on: ery high: Moun-vo 
cains Þ 


w A #+ 
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« ins, 'tis not unlikely that this dif- 
krence may be very conſiderable, 
xce, when the 7orricellian Experi- 
bent was made near Clermont in 
i France,upon thePuy deDomme,Cwhich 
&none of the higheſt mountains' in 
Seworld, being found by the inge- 
$01 makers of that obſervation to be 
Hitabout 500 Fathoms,) they found 
Se differerice of the Mercury at the 
f p and botrom to: amount to about 
free inches + And conſequently, if 
0 Weryal had been made with Water 
ttead of Quickſilver, the difference 
| buld have been about three foot and _ 
; alf in the perpendicuſar height of 
Þ Water, And 'tis very probable, 
Win much higher Mountains, the 
Fence of the , ar Cylinders 
iy at the top and bottom may be 
* 4mm and at the bottom of 

- very deep Well or Mineral 
3 which may without improba. 
-Dilty 
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bility be ſuppoſed to. bs lm tre : 
near the loot of one of theſe Moy ar | 
tains, if we conceive the- Baroſgg 7 
to be let down, the variation] py b 
che height. of the Mercurial Cylindþ,1, 
- may be yet much more confiderahlf * 
nl yet we find not that the dig 
| In the. deepeſt Mines, in mound bby 
nous Copering are ſenfible of ba itt 


lean'd « QNn ar compreſs 'd by any uy ( dt C 
fyal velght. But noc here LO bulk as 6) 
on any. thing bur -maActer of fat , Of 


appears by the newly.named oblanfſa, 
tion; that, whena-man was ar The "oy 
tomot che hillhe had as much graiifh. 
 weightof Air leanifig upon his h 7 

. than he hadar the top, as was eq 

$9: the hei eight of att imaginary ve 

full of water, which having his-li 

for baſis, were three. foor and a/l 
high: which: is ſo.. confiderablal 
nar as-could not buc have bt 


not. 0 ; lenſible , bur very trol Þ ren 
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Woe and; uncaſie to ſupport. And 
War has been ſaid of the gravity of a 
Ny i of water, that. leaned on his head; 
V&yy be proportionably appli” d to his 
Woutders, Arms; Wc, - 
oF Whence 1 chink 1 may. infer, thac 
ot reaſon, why ſuch a weight was not 
/ by the man it compreſs'd, was not, 
at-the Air, that preſſed him, was 
| do confiderable, but chat the prefſure 
Ws exerciſed after the uniform man- 
We of tluid Bodies. oy 
\ 3 nd this may ſuffice to hew that 
Mere is no rw To hat the compreſs | 
k of the Armoſphere ſhould make it 
Mopofhible co live in it. But becaule 
i BbGry 'd, that thoſe that dive to 
F kat deprhs under water, are nor op- 
elled by the great weight of the in- . 
Winbenc wacer , and the cauſe of 
3% ſtrange Phenomenon is not {ſo ea- 
to: be affigned, and therefore has 
| ben made one of thetwo grand argu- 
' | ' 4 | | ments 
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ments, -whereon the | non-gravitatiq Nex 
of water in water, and air in air { 
been, and ſtill remains, faunded : puld 
ſhall here offer ſomething ex_alyÞ*: 
danii towards the ſolution of that ul 
ble and difficult Problem. 
And firit, that what 1s obſerva 
the Divers, dbes nat evince that wa”: 
* S:o the Hy does not weigh | in water's 
droftatical _ have nee, Sh PT Ov ' 4 "0 
Paradoxcte , 
ſuch. reaſons and Expal; * 
ments as had the good fortune to ca” 
vince eminently learned men , thee. 
. were {ufticiently prepolleſs d with 
 vulgar'opinion': And in the (ullfp, 
_ Treatiſe have givena clear accout | vu 
why a Bucket full of water. is nl T. 
tele © conſiderably heavy , whillt ! 
under water, -1n compariſon of wh g 
"tis whilſt *ris drawn up into the Al 7 
_ Whieh is the: other Phenomenon ill 
I: treſhly intimated the common on 1 
njon to be founded KT uy Pl 
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|Next, 1 do not think it ſtrange, that 
q kt follows not which 'tis obiefted 
q ould follow from our Hypothefss ; 
4nely, that a Diver ſhould be vio= 
kily depreſs'd to the bottom of the 
ſer, by the weight of ſo great a 
is lar of the Sea as 1s plac'd perpen- 
$=larly over his body, For if we 
# poine a plane fo to cut the Sea-wa- 
i j, as to paſs by the Divers body ; 
en as that part of the plane,on which 
| Þ body leans, will be preſs by It, 
Liter with the water that is per- 
| Fidicularly incumbenton it; foall 
4 e other parts of the ſame plane will 
þ 4 preſſed by equally tall Pillars of 
1 br perpendicularly incumbent on 
gn ; 'and conſequently, it the mans 
4 ly were juſt equiponderant to an _ 
Wal bulk of water, it andthe water 
It leans on it would be ſuſtain'd by 
y d preſſure of the collateral water 
I Feunben on the other parts: of the 
's ſame 
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ſame plane ( as; may, be.,, 

ealily underſtood by whar io Oe rl 
I have elſewhete jaid.*) 
And therefore there is no reaſon, » 


the Divers bodie; ſhould be of 


forcibly depreſs'd than its 6 f 


Paradox, * 'T 


mon 
| en 


br 
hoſ 
ip 


; 4» 


is refilted, , *Tis trge, that this bai 
will figk; bur that is becauſe *cisalhy 
only... as we lately lupposd it, 2 
 ponderant. toan equal bull of watWats 
A heavier than od Bur then, zo 
the Warer by its gravity and refiſta fc 


Cakes off-as much of the weight of} 


Divers. body, wht] Fo that 1$ unmeny " 


48 4-quangity. of water equal-ta 
Would: weigh jn.the-Air, the (ubſid 
akthe-hlmane body by 1 its own wel 

weht-m be but flow',, becauſe | 

_ keivg-not- inſpecie much heawier fi 

waiep,. 16 can fink bur þy yirtye L 
coy gy Eight 55 It = 


i \ 
" ail 4 "3G 
a A WM - 4 
- 
(bog 4 - 
+ 

5 F - 

b - 
q 


| Pref, of heazy Solids and Fluids. 19 
: hoſe water by reaſon of the Saltneſs 
& ſpecifically heavier than the com 
po" water, they could hardly dive 
When they had a mind; the ſalt. water 
Wi þ fo much ſupport them, And 
bg Fins becauſe j had no convenien- 
jes to make tryals upon the parts of 
: Suu ane bodies, examin'd the weighc 
Wt parts of other Animals in Air and 
Pier, | found the overplus of the 
ht of the animal ſubſtances above 
= bulk of water to be but very 
mall, And this may ſuffice cotake 
"Pt fithe wonder, why, though water be 
bx Wpitced ro: gravitate in water, yer 
vers are not deprels'd by that 
ich leans upon them 3; the endea- 
ur ,..they. uſe to lkevp themſelves 
n inking by ſtriking the reſiſting 
thitheir arms and legs, eafily 
Fampenfating their weale tendency 
bonwards, -which the {mall ſarplu- 
feof graviry above-mentioned g1VES 
| But 
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But it ſeems to me far more diff eptl 
cultto render a-reaſon, why thoſe th ines 
are a- hundred foot beneath the ſuf co 
tace of the Sea, are: not cruſh'd þ int 
wards, eſpecially | in their cheſts ate | 
abdomens, or at leaſt fo compeney ns 
as to endure a very great pain. -. Jp 

- Taclear up or leflen this dificu ' 
i have two things to offer. -_ MR 

1, -confels, that I am-not incink bon 
ſatisfied; about the matter-of ta& ; 
Ldonot- yet know; whether it fares 8 P 
like wich-che Divers at. all-depths ul inſc 
der:water : for, according to the 4 lo 
[yers, þ obtain'd from: ; perſons Uiſhe(| 
nad been !one-of them:ar-the Cor 'F 
fiſhin ing inthe Streights, andthe otliſfſh; 
* atchePearl-fiſhing:inear Manar, I 1% & 
not-find that the. Pivets are wont | 
deſcend toithe greateſt depths/of th ie 
Sea, . which: if $a did : perhaps bu 
would, find: 2notable differerice,: .: ſhic 
-.And- in ſmall, -.or- but: moden A 
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Y-oths, thoſe that dive wichour En- 
hines uſually make ſuch haſte, orate 
d; d confounded, or have their minds 
I intent upon their work, that rhey 
al bi. not notice of ſuch leſſer altera«' 
bk jons, as elſe rhey might obſerve, 
hectally they being perſons void of. 
Piofity and, Skill co make ſuch ob- 
Fervations. Which I che rather men- 
i ion , becauſe having met with a' 
earned Phyſician, thatliving by the 
; Þ:-fde in a hot climate, delighted' 
wt much in diving ; and inqui- 
+ Inc p of him whether he;felt no com-" 
Wiſin , when he paſſed. out of the 
iato the Water, he anſwered me, 
t It when he divd nimbly as others 
to do, he took not notice of 1t; 
Om he let himſelf ſink [ciſurely 
to the water, he was fenfible of an 
buſual preſſure againſt his ner, 
| hich he ſeveral times obſerved. 
: a 4 " many: that gets 'his- living by 
_— Q ferching 


s 
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fetching up goods out of wrack( nucl 
Ships, complain'd ro me, that if har 
with his diving. Bell he went veryjqme 
deep. into the Sea, and made ſony on. 
ſtay there, he found himſelf mud by t 
———— which though he imyons 
puted to the coldneſs of the water, ya b) 
by the ſymptoms he related I was in{hjen 
clin'd to ſuſpe, that the preſſure dhe c 
it upon the Gems + wk2n migiÞ nerh 
have-an intereſt in- the condi A 
effed. And 1 have been affured by that 
agi-eminent Virtwoſo of my acquaiſ had 
Lance, that he was lately informed byÞder 
2. perſon, whoſe: profeſhon it is t0ÞDiy! 
cteh/up- things. 25 che bottom dvhe 
Sea by the, help of a diving Belle t 
" that - Bird? rimes Hen he deſcendd the 
toi a, great depth under. the:ſurfacedFſeen 
_ the water, hewas fo comprels'd by itkis| 
tl Has. che blaod Was {c queeR: d our ar. "i 


| rafiqotatouiconjectuc, at "= 
S110 = WR mud 3 
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Umuch more confirm 1r, if I were ſure, 

char the effe& was no way caus'd by 
JHome fermentation or other commo- 
[tion in the blood it ſelf, occafioned. 
Mby the great denfity or other alrera- 

{tons of the Air he breath'd in and out, 

or by ſome other operation of the am- 

Whbient Medium diſtinguiſhable from 
the compreſſion of the water, though 
Whrerhaps conjoyn'd with it, Nt 
*F And on this occaſion I remember, 
Jthac queſtioning an Ingeneer, who 
tad made uſe of an Engineto go un- 
der water, quite differing from the 
MDiving-bell ; he anſwer'd me, that 
When he came to a conſiderable depth, 
We found the preſſure fo great againſt 
Leathern caſe, wherein he de- 
dkended, and by that means againſt 
Es belly and thorax , that he feared it 
Wvould have ſpoiled him, which for- 
Wed him'to make haſte up again, - But 
iis" obſervation, to have much bull 
mw_. O z upon 


+31 


[| 


ypon It, ſhould be, further inquired]. 


Into. 
_ Thele things, and not theſe only, 
make me with , that what is felt b 


thoſe that dive to great depths, and] 
ſtay at them, might be more heedfully 


obſery'd by intelligent men, that be. 
ing. fully inform'd what is true-in 


ſons, xt: 
In the 'mean while, raking things 


as: they are thought to appear, ” tha 


propoſe two things towards the ſolu 


tionof our difficulty;namely the Firm- 
"theſtrucure of a ER bo-l 
dy.and the Uniformiry of the preſſure 


neſs.0 


_ by fluids. _ 


Of J firſt of s 4 I ſhall add but ; 


ſaid. 


Jas e to what has been already 


-, by -QUrL bodies fo) the compreſlion. af 


point of fa&t, we may the better and 
more cheartully indagate the rea- 


where 1 ſpoke of the reſiſtance madef ; 


ch ho Atmoſphere only thall-here cake} E 


not1cGp 
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notice, that- whereas the Membranes 
are very thin parts, and therefore 
| ſeem unfit *to make any great reſi- - 
; ſtance ; we have tried, that if a piece 
| of fine Bladder were faſten'd tothe 
Jl orifice of a Braſs- pipe of about an 
inch in\ Diameter, ve could not'by 
drawing the Air from beneath i it, make 
the weight of the Atmoſphere break 
'Þ the bladder, though rhe Lohr were 
: perhaps #qulvalent to an erected Cy- 
] Wat; of water, of the wideneſs of the 
orifice and about 30. foot high, and 
vere indeed {uch , that divers men, 
that laid their hands on the orifice 
when the Air was pump'd out from 
beneath, gp that they were 
not able to lift off their hands again 
4 fill fome of the Air was readmitted. 

1 But chemain thing, 1 ſhall pro-:ofe 
towards the 'ſolving of the ificulry 
WA are conſidering, is the Unifor- 
| ity wherewich fluid bodies preſs 


O 3 upon 


6 CR about the differing. 


% 


e ſolid ones that are placed i 

- And becauſe I remember ng 

to have met with Experiments pur. 
poſely made. to ſhew, how, this fon] 
of preſſure is more cafe to be refiſted]. 
' than that of ſolids apainſt ſolids , || Bl: 


- ſhall ſubjoynthe following tryals, no! 


a 6. 


- 
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N the ther Cy due of pricfs' d- 
ell {| Papa We we put a fine 
Al Bladder tied ſo cloſe at the neck, thar 
| none of the Air (whereof it was about 
-| half full ) could probably get our. 
| Which ve did, to ps end _ the 
| fHen-Egge, we wereto bed in it, might 
| foft, and have its fides almot 
| Gver'd- with the limber and flaccid 
| Bladder and contained Air : This | 
.þ done, we covered the remaining patt 
:| of the Egg with another Bladder, :that 
.þ nothing that was hard! might come 
| to bear immediarely uponithe ſhell: 
| then we; pur the wooden plugs to 
| the Cylinder and a' weight upon the 
ple, which 4s to- be done. very 
|} Hoviy and warily, left the quick 
4 - ofthe wel gli {ſhould make the 
| Plugs break the Egg it leans on, 
T0 4 - Laſtly, 


| 


-<d, and appears by divers Experi.fh 
ments elſewhere related, that che Airbhe 


pound, and yet rhe Egg being taken! le" 


_wasreadmitted, 


xouſly every way, it appears by thef 
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Laſtly, the Cylinder thus fitted, beinghay h 
cover'd with a'large Receiver , and p' ( 
the Air being drawn out, that alrhnothc 


which was tied up in the Bladdei/hiy a 


by degrees expanded it ſelf ſo ſtrong, pon 


Ty, as to lift up the plugg and the p 
incumbenr weight to a pretty heigth, 


and keep '1t there till the external Ajr y 


. 


Now ſince 'twill be readily orant FP 


ia ſuch caſes expands Ic ſelf vigo. ff th 


recited tryal, that. ir preſſed againſt Fylin 


the Egg-with :the ſame-f Orce 5 that It! {u 
preſs'd- proportianably againſt theiffie 
bottom of the Plugg, and: thar force re - 

was more than {ſufficient to lift up theÞb 0 
-weight, which ( together with the Þ 


Plugg ) amounted .ra about thirty | E 
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ohay harmed 3\ whereas upon the ſame 
dog (If 1 miſtake not ) or at leaft 
rlnother of the ſame kind, laying wa- 
s,fily a while after ſmall weights one 
hon another, the Egg was cruſh'd 
&þ pieces by about four pound 
$ciohc, This Experiment , though 
& {eer'd confiderable to thoſe that 
Þvic, and may prevent an objecti- 
Þn, for which reaſon I here mention 
I; yet will appear in no way ſtrange 
[fothem that'confider, that the weight 
 Þ the Atmoſphere, which the Egg 
PÞipported, before it was put into the 
tEylinder, was more than zquivalent 
Þluch a preffure of the Air, as may 
ePtiice ro. lift up che plugg ; Where- 
pre 1 thought fit co make further rry- 
Þ® of adiftering nature. 


LEXP., I, We took a Glaſs-bu- 
P* of about an inch and half in Dia- 
Fter, which we cauſed 9 be blown 

EE at 
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at the flame of a Lamp, that it mij ure, 
be tar more thin and eafie to brgfell « 


than the thinneſt Vials thar are wh ade 


to be blown in the Glaſſer's Furnad hice 


This Buble we included betuy d | 


| Bladders, as we did the Egg in dl 
former Experiment ; and then hayidh the 
warily.. put. the plugg into the Cyl jþſ 


der, {0.as it might.preſs upon ut. | 


Bladder that inviron'd the Glals ,1 | We 


leiſurely. put the weights upon! ec 
Plugg ,.cill they; together with (ner) 
Plugg amounted..to , 30. pound © 


more;which being removed; the Pliſtmc! 
was taken out, and the GHks- bully. 
though it were excraordinarily tf, 
75 perhaps no thinner than fine willfie 
Paper) wastaken out whole, WW. 1) 


: XP: [1 I L Butleſt the greafl kerr 
fiſtance of ſo thin a Glaſs ( which 
- was not Hermetically ſealed ) ſhoſoi 
| beaſcribed rothe Sphzricalneſs op er 

ou 
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Nighure, WE imploy d,inſtead of | It, the 
refell of an Egg, whence by a hole, 
wal ade at One end of it. the Yolk 2d 
aoÞhite had been taken out. This empty 
weld im perfetly cloſed . ſhell ye 
1 dled as we did the Glaſs-buble 
wiſh che former Experiment ; and, not- 
L ſtanding the great leaden weight, 

ut leaned by the intervention of the 

Sv; upon the ſoft body , that invi- 
| Sd It, It was taken out, not only 
4 0 cruſhed | rogether , bur, for ought 


fl t could - perceive, without the. leaſt 
ſick. - 


h | t x p. I V Andto \ they .that Fl 
ſc obſerved about the nature of the 
; Eonprction of fluid bodies will hold 
4 p.vcll In Water as Air, though it 
Memed difficult to make hs tryal wich 
Jo Is accommodations we then iu 


ſins WPon the following we. 
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Into a limber Bladder, almoſt 
_ of water, we put a Hen-Egg, and 
Ing the neck very ſtrait, that of 
thing mighrget in or out, we fo pla ence 
the Bladder in the Braſs-Cy lin © 
that the Egg might not be immedi ſol 
ly touched by any thing that y b- | 
hard ; then putting the Plugg 1 if 4 I 
the Cylinder, we warlly and lei{if 
ly heaped upon it flar-borconſ f 
veighrs of Lead conveniently ſha b: 
rill. chey amounted (if both 1 
another miſremember not!) co : all 7 
75 pound ; notwithſtanding all will 
the Egg was taken our ſound 2nd] 


* 


crack*d, and probably mighr lp; 
"ſupp orted : a mich greater mare, 4 
we Fd been furniſhed with m0 b 
weights of a commodious figure® A 
heap upon It, | F 
If we compare with this what * 
'noted at the cloſe of the firſt =x4 


ment, abour che breaking of anÞ 
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4h four pound weight, when no 
id id body was interpoſed, it will be 
$110us to conclude, how great a dit- 
l Kence there 1s between the reſiſtance 
4 x 2 body may make to the preſſure 
| Foolid bodies, that bear hard againſt 
Ame parts and not againtt others ; 
Kd its refiſtance to others that com. 
Wcſs it uniformly or 1n all places a- 
i > Ftorthough it be denied, and 
Mat, 1 think, upon very inſufficient 
Y punds, that bodies under water are 
Siclled by the incumbent water, be- 
n uſe, as 'tis pretended, the Elements 
Mavicate not in their proper place ; 
Ft this objection cannot be oretend- 
[to take place in our laſt Expe- 
Ment, where the main thing that 
und | upon the water, which fſur- 
Funded the Egg, being not a Pillar 
ſp omogencous water, but a great 
& ſolid weight of Lad , the 1n- 
juded Egg maſt by the | Fenn 


14 New Exp: about the differing"Preſ. 
of the water have been compreſſing» 
Nor were Eggs the''only bodies ppty 
endetyour'd to cruth after this majd !! 
ner, the tryal having been alſo mae va 
upon a ſubſtance more foft and of Grity 
very irregular ſhape, | | 
- To apply this now to :Divoes; wh 
they are at'a moderate depth ' undelt 
water ; itſeems not improbable, thicre: 
the ſtructure of their bodies ſhoilſ 
be robuſt' enough nor ro be violaiſ 
by the preffure of the incumbent aſi 
| otherwiſe | ambient water, For Wt 
have feen by the former Experimel Wu 
and eſpecially by the laſt recited, mp1 
 _abody, eafie to be broken wart ly. 
"an incumbent ſolid weighr, will an 
main intire and unaltered in poll 
of figure, under a. very much oreil nc 
weight that compreiles- it ir after | ll 
_ manner of an ambient fluid. -- 8 
chough ir would ſeem to many: 0a 
even Im our: ſuppoſition the "4 T_ 
all, 
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Ting, 25 they think it, a kind of 
/ppty {pace in the body , the ribs. 
bd muſcles ought by the weight of 
a water to be cruſhed into the great 
rity intercepted between them ; 
4 « it 1s to be conſidered on the other 
, that the Air contained in the 
*Y eſpecially when its Spring is 
ereaſed by thoſe accidental cauſes, 
ar may take place when men are 
tp under water, particularly the 
teternatural heat, which-the want 
7p uſual reſpiration | 1s apt fo pro- 
ce,. will very much help the cheft 
Þ reflt the preſſure, as hoy: will ea- 
F grant, that have tryed: the refi- 
ance, that Air makes, S be-confide- 
i ly comprefled under water , the . 
| Mfculry of farther compreſſing We 
 encreafing, as in -Springs it 
T to do, the more it is compreſl-. 


And 1 further obſerve. that 
| fracture of the Thorax | is och 


more 
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more firm than men are wont to ſu, 
poſe; as appears by the. very oral 
ſolid weights, that ſome men do, tg 
gain, or to ſhey their ſtrength, ſuff 
to be laid on their breaſts, Ke. | 


7 


Ma 
wet 


celving any miſchief thereby, alk 
If 1 ſhould admur,that at great depthihj 
the water had ſome little ——_ a 


operation upon the chelt ; yet th 


can be, no other than the oreſh no the 


parts-a little inwards, and that hyp 


{tru&ure. of the ; - Si it ſelf; fin 


| by nature for conſtriction and dil "= 


tation -( as may. appear-in vehemg 


takings: in,.and blowings- out of ut 


- Air). may admic with ſmall - incalffiin 


venience. To which purpoſe 1 reciifap, 
' to. mind, what. I lately mencioniiihs 

concerning the Phyſician, : that foulliifale 
his Thorax - ſomewhat. cm Side 
when. he. leifurely dive 
ro Hidroft, Pa- 4S allo what ] wee” ell wi x 
- where delivered concerlify 


®Inthe A ppend. 


: xadox. 
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w Jag Tad-pole ; which ſwimming 
ra water that was ſtrongly come 
Jrels'd, by an external force, ſeem- 
Fi chorong the Glaſs, that contained. 
' water, to be ſomewhat lefſen'd 
bi bullc, and yernot killed, nor js 4 
$ cruſhed notwithſtanding S 
yreat tenderneſs; And if Gare Ew 
rts of a .human body, that were 
fa Texture too weak and too dif- 
Froportionats co the reſt, I- think tt 
hp ofkble , that this compreſſion in- 
Wards might be great enough to be 
"y ſenſible to the Divers, For 
ys purpoſely inquired of a cer- 
Win man, whoſe tratle *rwas to fetch 
Ty 5,5rM z our of Shi ips eaſt away, by 
Mt 4 le lp of a Giving inſtrument, he 
- me, thatwhen he was at a con- 
cable depth under water, as abouc 
i or twelve Fathoms , he found, 


þ ta ky to my conjecture ; ſo great 
| flure againſt the drums or chin 
P am 


4 
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membranes of his Ears,” which 
' nor 1. fliciently counterpreſs'd 

within, as'put him to a: great dealy 


& 
£ 
F 


p_ ll he had found ſome cont 
vances to lefſen 'the inconvenieng 


c 


has complained of 'this: trouble 


, 0 


reſſure, ' which ſeems to argue, thy 


*. <4 
Y 


= 


& left: grear depths under Wa 
the firmneſs qf the: ſtr #" of 


"enough {rated a . 
_ {olmion of It 91s: 
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YDROSTATIC 


xperiments made by Mr. Boyle ; | 
: SSR os | 
by publiſh'd by way of PREFACE 


F to the Three enſuing Trads. 
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T Hen i determin'd 0 write this 
courſe, 1d id 


Z 26 at when, I 


- wy. triftes abroad. into... 
riends. obtain '4 from- me 


ritenogainſ. brick. bgh; 
:7he" Erarned. Linus and 
abbs, d:.to pap, that I.magaot 
ether OT. with'a Pay 
F ſending truths, 1. would. after- 
s. write n0:Book in-anſer. twany, 
bat: ſhould. cone. forth. againſi mine ; 
ith only. my friends, but {, thoug t 
Enough: for &. per 
{ Gorn-1en  \to communicate fre 
2 


To the Reader. 


his thoughts ahd Experiments to thy has 
Curious, without deſpairing, that thoſe| par 
things, "that ſhould be evidently trys tha 
70 Id be able tomake their as may,þ in 
* @n Furl "45 were very Þ roba le woull] ef 
meet with Patrons _ Defenders, nj my 
Po inquiſitive an \tge ours,” k nd ig.| th 
Herd 1 do'not fend; thaP either "pn Dot 
the" Becount \of "Writings, \or | Inge'Þ tho 
rs nh rewpinkiy 7, have fi JÞ bir 
mach valſ6s to'Fepent the" Reeping: of 4] [17 
Wes bio and the e HTO 104 


Bu motiat- ali Pe "enitet? 'd apo th 

" tefenceof what 35 attagqued of mineh 1 get 
 BELearmeb Doflor More: if-1. had nliþPa 

| whos d, that i: would not requirell dow: 
_—_ but: *tiobt be difþatch 'd in'k * - 
 Nifnfieect For;baving by me ſome Lit / 
XD Hof Hh #t Jhould, though the Wy | 


To the Readeft, 


bl bad never engag'd me, have beenims 
| parted to.hs Publick,, and obſerving; 
e| that the. new Experiments contain'd 
yp one or -other, of them, would-by an 
[dl rafte application be brought t5. confirm 
in} my formerly. deliver'd explications of 
C| other Phznomena , and enervate the 
ml Doors. Objelions against} them , 1 
gf thought [ might without long trou-. 
7 bling the Reader, or my ſelf, defend 
I what 1 look'd upon as Truth, by anſwer- 
x| ing ſome incidental paſſages of. the Do- 
wÞ fors diſcourſe, and referring the Rea- 
ff der, for 1he main points in Controverfie 
hy vetween us, 10 thoſe Experiments of the 
Wi following Tracts, which clearly contain 
the grounds of deciding. them, But 
jl Je this Conſtderation would not per- 
oi Paps have engaged me to write the fol- 
Wrowing Preface, if the Objeftions I was 
po anſwer had not been, by a Perſon 
We ſo much Fame, .proposd, with (1 
much confidence ;* and though with 


ly p 
p & 


? 
N 


| 


m_— k 5 very 


| -, verypreat Civility to me, yet'with ſurk| 09 
2 eneavours To make my Opimons: aps Þo, 
pear not only antrae, but: irrationa(|j* 
and abſurd; that I fear d his diſcourſe, 
if #nanſwer*d,, might paſs”. for unan,| 
ſwerable, eſpecially among thoſe Learn; i? 
ed: men, who, not being 'vers'd in H.| 6 
droftaticks, would 'be apt to take bi #« 
Authority and his Confidence for cogettl ty 
Arguments ; and who ( not obſerviml 
bow liberal ſome men are of titles nl 
the Arguments'that pleaſe them) woulll * 
make a ſcruple of thinking, that whit #9 
F. = with great ſolemnity deliver'd fori bY 
 Denonſiration it a Book of Metaphy ® 
\ fical Demonſtratioz. =" be Care therth © 
fore," that what T juage to be tray 
 fhould not be made to paſs for abſurlf® 
which #sa degree beyond what is meer ** 
 Etroheous, by being ſo ſeverely bandltlf © 
by a per ſon of ; DoQor More's fame als A 
. Learning, induc d me to begin the jt Tf 


 To'the Reader. 
þ lowing P aper y which foould have been 
el Porter than mow it is, but that Þ was 
vj|perſmaded. to lengthen it beyond what 
ALL either neceſſary or deſign d, that 1 
». | might, by the addition of ſome few 
»| thoughts and Experiments on the oc- 
j cohons that were ſuggeſted to me; en- 
deavou? to clear up and confirm ſome 
wt thdroftatical Truths, that, Þ fear, are 
0 but by wery few either aſſented to, or 
al trbaps ſo much as underſtood, and ſo 
ah mobt make the Reader amends for the 
of trouble 1 was forc'd to give him in a 
ab Diſpute which | apprebended be might 
6 dtherwiſe think bimſelf but little con- 
i cerned in, And be will, I hope, eaſily 
ul diſcern, that 1 have no mind to bur- 
ink then him in my Preface with things not 
pertinent to the ſcope of it., if be take 
mb tice, that both for his ſake and the 
Jp Gear ned DoBlors, ( whoſe Livility T 
nh would not leave unanſwered ) TI bave 
al Feflrain'd my. ſelf to the Defenſive 
7 k 4 part, 


T9 the Reader; 
part,. forvearing to. attaque any thingly 
in his Enchiridium Metaphyſicumſ ow 
ſave, the two Chapters wherein' [ nal don 
particularly invaded. Wien 
But awed. [ have declin' F the del alue 
livering my. Opinion. of the Poon it, 
Book.; yet {+dare not forbear owning acer? 
my not being ſatisfied- with that pariſfiity 
of his Preface; which: falls foul uponſythe 
Monſieur des Cartes and his 2B op | 
ſophy... For | thaugh I have  oftenlys 
wiſhid, that Learned Gentleman bal » 
aſcri d to the Divine Author of Nu 
ture. more particuler and immediattl | 
efficiency and guidance in. contrivinghit 
be parts of tbe Univerſal Matter inti es 
that t great Engine we call the World;Þ p: 
 endthough.Lam fill of Opiniton, that 
be might have. aſcrib'd more than bfſnd 
bas ta the Supreme Cauſe in. the firltifþ 
Origine and Praduftion of things Cor-Wei 
=” x without the leaft injury to 
of THe, and without much, if any, pre-P* 
An IS Judice 


To the Reader. 
abdice to his own Philoſophy ; and 
bouph not confining my ſelf to any Seft, 
all do not profeſs my ſelf to be of the Car- 


hun « yet 1 cannot but have too much 
MR 


ſets about Religion, though it be very 
ſto charge the ill conſequences of 


a4ens opinions upon the Opinions 


Hbenſelves ; yet "tis not juſt, or at leaſt 


ot charitable, to charge ſuch Conſe- 
wences upon the Perſons, if we bave 
b pregnant cauſe to think, they di- 
thy them, though they diſclaim them. 


- 
” 


L 


Y 


5 


> 


; 
al 
bend ſince men have uſually the fond. 

on of Fathers for the Off-ſpring of 
r-Peir- own Brains, { fee not, why Car- 
tous himſelf may not have over-look'd 

eP bad inferences, that may be drawn 
141 Ez from 


—_TotheReader, 
from his Principles, (if indeed they, ” 
ford any ſuch, ) ſince divers Learn 
and ndt a few pions perſons, and jj b 
feſs d Divines of oing Churchl "We 
have fo little perceivd, that the think 
objeted are conſequent to ſuch bp.» 
ciples, that they not only abſolve thy 
4s barmleſs, but extol. then as frien " 
and advantageous to natural Fs 
And 1 ſeenot, why fo great and radi 
s Truth, as that of the Exiſtence, 
a God, that has been acknowledo'ih 
ſo many meer Philoſophers, nie 
as well impreſs it felf on ſo capabli bo | 
intellect as that of Mo eur des C 4 * 
tes, or that ſo' piercing a wit m9 ' 
really believe he had. found out | 
Mediums to demonſirate it by, 
ſence the Learned Gaflendus, ;ha 7 
an fccleftaflich, had been able & Milne 
ſafely as largely to publiſh the irrd of 
pious Philoſophy of Epicuras hin ble 
it obs not lhe, that Th dextro fb 


To the Reader, 
a that of Monfienr des. Cattes, 
Id ron have propos'd his- notions 
wt the Mechanical : Philoſophy, 
bout taking ſo meats @ coutſe to 
ther bimſelf from danger, as in the 
hw points that can fall: Un 
5 mans conſideration to labour with 
bt Skill and induſtry 'to deceive 
fhndance of ingenious men,; many of 
ic kb vppedres to. be Gowers of Truth, 
Bhd divers of ther Lovers of Him a for 
Wi lam the more averſe fromſo-barſh 
Pinion of a Gentleman, whoſe way 
mriting, even in his private _— 
Wnpts me very little to it, becauſe 1 
7 Wnt think him an Atheiſt and an 
WW without thinking him (what 
or More has too much celebrated 
3 to call him a weak. bead, and 
F- 23 bad a Philoſopher as a Man. 
a far as 1 underfland bis Prin- 
ble ſome of the moſt important points 


Eh Philoſophy (which if it were 


needful By 


To the Reader. 


needful I could name_) are interwoyy 
with the-Truth of the Exiſtence' 


God, or do at leaſt ſuppoſe it, an 
not demonſirable without -it * Butf 
muſt not prevent the Cartefians, mh 
now be cannot do it for himſelf, I a6 
not will Apologize for their Maſti 
though looking upon him as a great i 
nefattor to, though not the firſt found 


al 
4 


. 
4 
 F 
FI 


of the Mechanical Philoſophy, 1 ij 


not conſent by a total ſilence, upon \ullſ 
 occaſuan, to become any way acceſi 


492 


* ' 


to the blemiſhing of his Memory. 
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ic gi Gon Explications of New Bo 
weriments made by: Mr.Boyle ; an 
ww-publiſÞ'd by way of PRI FACE 
he bree enſuing rats. | 
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we, 


ONT TY 


H 


Advertiſement'you 

, ave me yeſterfighe, "that 

-'V was particularly: con- 

'\cern'd- in the: Learnet 

bor More's: - Rntbiridiun Metaphy= 
A #. Tthis'da ay turn'd/over'the leaves 
0 ane, which Thave freſhly receiy'd 
b the Reverend Author himſelf; 
ng affiſted by the /eries' of the. 


-quicklylighted on thatpart 
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of Fo Book, whoſe ſubje& made batt! 
expett to find my- ſelf queſtionfiaua! 
there, as I preſently found 1 py & 
"or theughtehat 6fviF _ 
_ ro omit | 


ant 


a 


gues.; 

_ that his ies fb Ss CY vid 
e, Who ſee yet no cauſeat all toh Wy 
rupulous to own my Name ark 


Worring eh verd WIRE py 
_ plead FPpPAe:: 2160 : 
:Jdophtage but you willgrelal 
deſire 10 know, whatl- _ f 
much: expected wack ;-| 
have told- youcthat-1Th VeOtaumnda 
09 -pery(e, ang: ( Andithae' _ Ex j 
ld: te 12th. and-+3#h; CG ap 
yow-willy; 1 queſtion -not, - exeuſ 
n 'that does exceeding 79 4 F i 
ea 
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qealch, and yer wants not almoſt con- 


| aha! avocations ; if 1 now content 


y ſelf to give you my thoughts of 
. part ' of the newly mention'd 
aces which properly relates to 
; 'I ſay, that part of the Chapters, 
cauſe there _ others wherein [ 
ed-not intereſs my- ſelf, Forts 


it other Paragraphs ,, the Do@ar 


ws/in- the former part of the '1 ath 
+ Iapter thought fir to ſeparate from 


'Þ 
j 
£2 

B > 


aq of the Phenomena-wn 
ſtion « betwixr us , that | of the 
med: Henricus Regius 1: and the 
: part of: the ſame Chapter he 


loys' in” an: ngenious difpute a-. 


aft thoſe chat would have the A- 


þ | bl, Particles at: with \ perocption: 


F 5-08 ? and. < "= he CETTY 
Wy Ss) pro renata, which {nl 


F — 40n JOU: ill | eafl believe T 


© Was of ;' nor am, like co: 


It 
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It remains then, that ſetting aſi} 1 
thoſe diſcourſes of the x 2th Chaptgyy 1 
wherein 1t' 15 needleſs chat 1.ſhouPodt 
make my. ſelf a party; 1 proceed ole 
conſider thoſe . Paragraphs ; - whidhoſe 
will be cafily.s uels'dto be levell' E' 
my "097k ag .and'by which 
muſt conteſs; I cannor. at. "Ul bei y 
convinc'd: of their being falſe on bt 
But .in-doing:this, 1 hall not only 
zomplyance-with my:'preſent hall 2 
2ut:al{o-to:.expreſs m add 0. tifſjall- 
| Learned Daftorz forbear-to fay 
- . more, than what | ſhalljudge: req Ich 
. tte to anſwer the Objettions,; thac aan 
reftly.concern my own Explicacionſþ þ 
wickowr wedling, by-way-of Reta L 2 
ation, with his Hypotheſes or Opinio L A 
or endeavouring to-ſet any; ptiflag 
_ -of his Writings at. variance [anion 
_ themſelves, or totakethoſe; licrle:alf 
. vantages,which'are uſually foughe i 
: oy Diſpurants, 9 


Kd 
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v1 E ſhall not trouble you, nor tire 
&y {elf with any Schemes, ſince the | 
wÞottor has taken the pains ro inſert 
( ole that. are necellary for his pur=- 
ole in lis Book, and I havenot m 
wn at hand, Wherefore, nct doubt- 
jp that you have by you thoſe Books: 
$mine he refers to, and ſuppoſitig 
at you will, whilſt you are read- 
, have alſo his Book with the in- 
# Schemes before your eyes, I 
ball not {pend- time on any further 
$rmble, but immediately enter up- 
Jthe conſideration of the Objettions 
T ar to anſwer, 


<4 
«) P £ 
© he 
: _ 
- "> nn 
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if wE 


THE FIRST SECTION js 


CHAP, I. 4 
air 
He firſt Ex TIO of mit Fine 
_K.. that the ed Door anif;4 
magverts upon, in. his 12th Chapt 
is, that which 1-give in the 35i-A 
- my; Fhyfico-Mechanical Experime! 
touching the Spring and Woe 
the. Air; Horn L gy ne that i 
Sucker in the Air.Pump 2 of our biſ 
gine, having been city depreſs 
- . to. the lower part of the Braſs Cyliop. 
der, which yet was carefully ol ; 6 | 
at the top, ſo that the cavity of Why; 
Cylinder was empty .of Air ; Nh 
MNERETs 1fay, would in this cale4 
r: ſpontaneouſly fo remount | 
wards the top of the Cylinder, chou 


An Hydtoſtatical Diſconrſs, 7 
tyere clogg'd with a hithdred pound 
\ {6ight to hinder its aſverirt, Which 
Phetiomerion 1 afcrib'd to this; that 
the Sucker being, by the withdraw- 
Jing of the Air itt "ie Cylinder, freed 
[hom the wonted force of the (pri ingy 
air chat endeavour'd fo deprefs the 
MWinerhal part of it, was not inabledby 
di aÞpendant weiphic to reſiſt ths 
Spfeffure of in Atiioſphetical Cylih- 
tr equaF in; diameter ro it, which, 
"I qe » ava inft its ' lower of exter= 
W furfacc,' endeavour'd to impel ie 


I 1 : 5Now this D atop favie ing in the tip) 
ne made 2 Poſeviprion 
8 y-Efgins, (which F ſhall now. 
-0v87Y does iff the third teach | 
A prot the Cofporeat eaſe, if tliere 
"of the aſcent” of the Sucker, 
& be ajther in the Sicker it {f; 
tin the almoſt” exhauſted cavity of 
bs Cylinder, or oy" in the Feet's 

2 


**  Lfay, of the Dofors 1 leave unfhh 
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nal Air : Which premiled, he does 
' an the ſame third Seftion, and in the] j 
fourth, endeayour to prove at large| my 
that the cauſe-is to be derived neither 
fromthe one, nor from the other of (rt 
the two firſt. And therefore I, thath 6, 
maintain neither of the Opinions tel yh 
_difputes againſt, ſhall leave thoſe Pa. jeſt 
* . Fagraphs of his untouch'd. Nor ſhall} jy 
I meddle with the fifth, fixth, and {ef ho 
'yenth.,, where he argues againſt the us 
_ explications of. ſome,that would ſolve] we 
the Phanomenon-upon ſome. Carteſunſ * 
grounds, and as well amply as patÞthe 
 rieularly againſt the ſolution. that | (61, 
_ ſuppoſes. would be given of: it conf thr 
gruouſly 'to. his own Sentiments byÞ yy 


rouch'd ; becauſe *tis ar length ſub 
pugnes that ſolution of the Phankſey 
z0n, which he aſcribes ro me, whole 


« ® By g ; 
1 | ſf TYr+ / 
3 Hy 111 1 Iv LY" 
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Opinion he firſt delivers, kg not 
juſt 1n the terms 1 would expreſs it 
&| my ſelf; yet 1 date ſay very fincere- 
rl ly, and ſonear my ſence, thar I ſhall 
af forthwith paſs from the eighth SeQi- 
on fo the "be eginning of the ninth. 
ef where he begins to propoſe his Ob. 
| eQtions, which he'ts pleas'd to uſher 
fin with: a complement to me, that 1 
| ſhould be very vatnif 1 ooked upon 
Ws any thing more than- a "Ce 
| ent. 


o | theſe words, * Primd enim,fi w_ 


#, '* 
ie flutio vere mechanica ſit, gia 


VE $2977 poteſt- gre vitationis fingularum 
q Porticularum , totin[que atmoſpbar& 
Wie ſuis locs 2 Nam you materiam 
MB Tubtilen: attinet, &c. | *an{wer, that 


"Whole Syſteme, or ſo much'as the 


(0! a 6 | RE having 


(64.8 as 4 _ ” _ — _— £, 7 TY > i = » 
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”To his firſt Objedtion, propos'd | in 


wh Tandem Cauſa vere eehiarhol off 


Ny 1 Wd not in that Book intend to write 


nts of Natural Philoſophy ; - but 


jo Antkharoſiatical Diſcourſe. 


having ſufficiently proved, that, th and 
Air, we live in, 18 not devoid gff Sat 
weight, and 1s 'endowed with an El;,| mat 
ſtical Power or ſpringineſs, 1 endey,|{tra 
 your'd by thoſe two Principles to ex, | tak 
plain the Phenomena exhibited jp} al 
our Engine, ang particularly chal gra 
now under debate, - without recaurlf 
to 2 Fugp Vaewi, or the 4nina Mur| q 
dt, or any fuch unphyſical Principl| An 
have been of late penerally calle] ve! 
Mechanical , in reſpe&: of cheip be ha 
Mechanieks ; 1, that do. nor ule'nþ v6! 
 Gogreng: abour Names, . ſuffer theg]2®c 
quietly to be ſo: Agd to entitle ny of 
pow examined. Explicatian co be Me fits 
chanical, as taras I pretend, aydu}/X: 
the uſual ſence of that expreſſion, 1 \by 

am not obliged to treat of the caul 
_ of Gravity in general. ; figce manjÞ\& 


Propoſitions of Archimedes, Stewiath|/#! 


n ©, *, 
" 


he] and. thoſe others that have. written of 
Saticks, are confelled to be Mathe- 
marically or Mechanically demon- 
a.| trated, though thoſe Authors do not 
[take upon them to. aſlign the true 
in} cauſe of Gravity, but; take- 1t; for 
z| granted, as a thing univerſally ac- 
knowledged, that there ' is futh-a 
f qualicy in che. Bodies they treat of: 
And it ineach of the Scales of an or- 
t dinary and. juſt Ballance, a pound 
{} yeight, for inſtance, be pur ; he that 
«| (hall ſay, that the Scales hang {till 
We in /Equilibr:um, becauſe the equal 
weights counterpoiſe one another : 


? | 


and 1n cafe an ounce be pur into one 
wht the Scalez, and not into the oppo- | 
&þ-lite ; he chat ſhall ſay that the loaded - 
w}-Xale is deprefs'd, becauſe 'tis ifged 
TÞPy 2 greater weight than the other, 
Will be choaght to have given a Me- 
nj canical Explication. of the /Xfquili- 
l-ium of the: Scales, and their loſing 
"dl"; x Rk | 4. ts 
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; though he' cannot give a trughoper 
bs voy either of thoſe Scalghot'c 
""rends towards the Center of the ene? 
Earth, : Since then the afligning dive 2 
the true cauſe of Gravity 1s notfer it 
required in the Staricks chemſclveÞ Thi 
though one of the principal and jubt 
-moſt knownof the Mechanical Diſc pb 
plines ; Why 'may nor other Protifir & 
poſitions and Accounts, that ſuppoſe 
Gravity. in the Air, ( nay-prove : 
though not 2 privri) be look'd ond in 
Mechanical? © Jiro! 


"CHAP. 1 


x" He r next akin the: Door rf 

2 poles ro my Explication, '8Þs, 
- lik Denial, that there is uy 7 
ſhch Gravitation, as- 1 A [ 
 Hocieay: or their Particles, in che Ih 


. | props 


. Fs \ 3 
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aljoper places, But becauſe, for = 
akoof of h15 negation, he refers us to 
ehenext Chapter, we ſhall hereafter 
(hive 2 fitter place than Fils fo con- 
i Ker It In. * - 
{| Thirdly, he tells us, we ie may juſtly 
doubt of AR equal diftafion of the 
. qptingy power, or the Prefſure of the 
pr every Way. - In what fence, in 
te caſes, T admitoof a ſmall i inzqua- 
4 biberween the preſſure-of Fluids 
inſt differing parts of a ,..,_ _ 
A hu ounded body . | have drofturical 
Felewhere declared , and ray? 
Fd nor here diſcourſe "+a 
þ lee" in the caſe before us, and in the 
,thar Prefſure is inconſiderable 
= to be {ately neglefted. And. 
-FMereas ' our "Author thus ar- , * 
ik k les.” * Semotd vi Elaſtica,par- 
'F le tamen Arinoſphatþ deorſum 
| Eft "igitur depreſſco quz- 
We deorfun prater vim Elaſticam 


i 


f. H 
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ipft ſuperaddita ; ſurſum_ 20 item þ F 
elaftica ſola, fon ſuppar ratio] 
preſſronibus tran ſvcrſis & obliquis, Þ ah 
P preſume, he aid nor. ſufficiently Q Wit » 
ſider our Hypotheſis and the nankjſt : 
of che preſſure of Fluid Bodies | 
have weight ; For Water , to wii qu 
no 'Springinels 13 aſcribed, 25 rigſtate 
is to Air, but which ads by is. wel yict 
and fluidity, .is able: upon the (aſk 
of thoſe Qualities ro.-buoy up, on i p 
Ships, that, the, cbbing :Tide oluſor 
lexves upon the ſtrand, Acly: 
And whereas the Learned E xalifls 1 
ner r propoles 2 toucth Objeftionlfiey. 
$9. 9: theſe terms, F ” Quibus ONT K F 
$ 3 adda, difficile: E intelled 021 


> 


Units Cylindri. Atmiofpbere ponduMid 
x qualis diametri cum Embalo reflea\i 
in fundum Embols derivetar, cur Pe 
quingue alii. Cylindri deris qu7\ \ 
 eum{tant. Embolum. in ejus ey a K 


dem. mods ſimul agere poſſunt , 7 


Y \ 2 S . ' $4.5 EY 
bn. mz : ww [i L * 
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[5 x - 
bs F- - , & 
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rp nfm impellens Embolum ſextuplo 
o gr fit q UA battenus 6 Du 45 0p L- 
ens foutorihus exiflimata eff, Ouod 
abit; tunc certe, fiquo artificio fiert 
tilkſet 22 - nirs ſolins Cylinari acre in 
tnbolum admitteretur , re iquorum 
Ingue excluſa,: peri tamen faci- 
bllicte Embolus aſcenderet, meniifen 
Wcaum efet, ne unum quidem Cylin- 
alfun At/moſphare agere.in fundum 
Winbol; , ſed totam Hyporheſin, inge- 
Wor tantummode effe fidtonem. 1 
S*lume; Hydroſtaticians, will think, 
ſs mighr have been ſpared. , For 
Uley F tell, him, char there can no 
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We & > flu profdircAly vprard 
1 


paſt: the Cylindrical Oritice of a 
wy iamers'd 18 that fluid, than a 
Jlinder of chat fluy gf the ſame dia- 


b p 


Fer. with the Orifice, ( the lateral 
lures bearing againſt the lateral 
ns of che Cylinder) And. toere- 
ſ) N i, 1. YOU 1nver bo jar. 1nlhance, a 
F. TE Pipe 


To 4 
by A? "3 * © FRY _ y:" #5, 


oftatical 


Pipe open ac both ends; and k led 

a Certain height with Oyl, \irito calke 
mon water ; the Oyl that is kepeſ po 
Jy the oreffure of che water upwat 

will keep at the ſam= height” as'F me 
ſenſe,” whether the” Veſſel Chat @ ofice -: 
tains. the' Water bz broagt or n 


provided" ir be ſomewh p. gr 
the Orifice of cheEipe " RSIDEIE 


ring 


, 


$ 


wk a7 he ron "hah ſell 
A b -% irs - oy or el 


ſcore: or a hundred | 
5 Ls. $ »- 6 


EE 7 ing at the” 
te Conitinuatss T iP 1% - 
of New: Expgr. Pf Jave ir 


— T_r Rd | hree Ein oY 


I i 


riment, "that a lﬀetle fir Thc ded 
2 Bla der will by its*meer Spring 
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as ſe. to heave up/a. weight of a. hun- 
1 Pound, and this without the 

th Lof any rarefation by heat. By 
ch Experiment may be alfo con- 

0 nd, what 1 deliver'd a while 
0 (ce about the endeavour of the 
ir, that 1s wont to be included in 
Teal Cylinder, by expanding 

1 Fe. ro thruſt away the Sucker 
i "ys hich, in regard of the ſtrufture 
the | Hogg It, can do no other. 

& than downwards. D with a de-' 


k rt ng: force. , zquivalent co. the. 
þ ellure upwards of the Atmolphere. 
2 inſt the external part of the ſame 
1 's: ET ; 


—— a 


CRAP, oy 


'r I thall not bit © up on. oY 
| tt oreg going. Objettions,, FLauſe 
T | Fine Dottor himſelf tells us, 
bp I: > | that 


tt i 
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that their attempts may ſeem 'rolþe 
but. light skirmiſhes in eompariſy by 
of: that which follows. - Wheteuny 
I ſhall therefore apply” my" att 
tion, Wt of 7 
"This and Objetion our Lear Wile 
Adverfary takes from the alvealtiun 
often-mention'd aſcent of the Suck 
a with a hundred pound weigh 
recommends by this irntrod n mbr 
bh © don. * Ftehim ex iþfis I k 6 
__  'rdmeni-viſceribus CM 
| Jam contra omnem mechanical 
Worn Argumentum ru, W quit 1 
" JOERETI contra IM deris- Uaſh 12h i + 


aeris ; conatum nixtmque, = 
—_ the Argument it ar! is thi 
... Propos'd : Efi enim C ſays ic 
= * juxta hujus experiment? Ph 
menon, vis illa aeris elaftica ni kf 
que expanſorius ) major multo m | I 
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pe fert poteft 2 rerum natura, " udm- 
, Oy ills Ph enomenss con- 
mit, Nam ft nixus bit elafticus tan- 
n vim elaſticam haberet ut plus cen- 
Te plumbum furſum poſſit pro-' 

Fe', Ones profests rerum terte- 

; compages tant violentid con- 


mereptur, ut nulle, nift que ad.- 

um firmiter co mate fnt, tant# 

Dork refiſtere epoſſnt quin con- 

& rentur, vel partium collifione ita 

hi ererentur ut brevi tempore peri- 
lntent, C9'c. 

Though this ObjeCtion be ſpecious 

4 bough., yet-It prefents me with no 

mliculcy, that 1 vas not well aware 

lo b; "131 preſume you will eafily pers 

iP fire by what you will: meet with mt 

© following Papers, eſpecially that, 

þ hich. confiſts' of Experiments and. 

, s lideratioris abour the differing, 

ves of Solids, Weights, and Am- 

FF Wide: Thi nature of which. 


/ Preiture 


Proflure Y 4 Its rom pp find 
in our controverlie * cis needful toly 
ſuppos'd ).iwill, 1 hope, fatisfieyg 

of tf the invalidity of the pond þ 
hn. ; eſpecially. fince the. Dy 
Erie it impugns, namely the Weigh 

and Preſſure: of the. Atmoſphere,jj 

not a bare Hypotheſis, but a truth i 
out by divers Experiments; by whig 
even profeſs'd: Oppoſers wy it hay 


publickly: icknowedg d chemſclyl 
co be convince 


CHAP.,1V. 


N the next Paragraph ( which 

"the 11th, ) the Learned Dofdig 
Us: a further Obj jotion, whezein 
_ ſuppoſes, that there is laid upon 
wooden Scale, of the ſame diamet 
with the above-mention'd Su cket,, 
lamp of Butter of the ſame largend 


- 


a Io Hhdroſlotical Dion. It 


qyich the-Scale. Whence he argues, 
q. that it our Hypotheiis take place; the 
Wutter-muſt be preſs'd againſt by two 
a Cylinders of Air, the one prefling it 
ipwards, the. other downwards, and 
ihe prelſure of chem both amounting 
tic two hundred pounds. But, ſayes 
le, the Butter is ns preſs'd at all, as 
(i wpears by this, -that no ſerous hu- 
Wh a lour-15 { queez'd out of it towards 
q le edges; not ſo much as. in-thoſe 
« parts that lie parallel to the Hori 
: bn; whence - the -Conclufion ſeems 
:tobededuc'd.. . "Hw v7 
Bur in the 12th: Paragraph; the 
doctor himſelf propoſes a Solution, 
þ phich he might cafily foreſee 1 would 
pploy to. invalidate his Argent; 
mel y, - that the Air preſling, a 
I againft the ſides of the | 
— the top and bottom, hin- 
4s the Maſs from horizontally EX= 
ping i fel; And Wes; by- 
F- m way 


22 Anthadroſtatical Diſcourſe, 
way of reply to this ſubtertuge, way, 
tis call'd in the margent, he ſub "Pl 
joynes, * Cut reſponded > qudyrea! 
ramen hoc nibil prohibet quo niſyliec 
ms in omnes partes horizontales ent 
primatur humor ſeroſus & labteus, heca 
revera effet ulla hbujuſmodi preſſnilef it 
 elaftica qualis fingitur. The Replſhs. | 
is cafie, that the preſſure of the anJgurt 
bient Air, which 1s a fluid more ſub; | 
tibthan Butter-mill, will as well hp ploy 
der. the ſtarting out of that a 4s 
of the parts of the Butter it ſelf; | 

he will cafily grant, that atentivdſ jt, 
- CONHAErS the nature of the thing, al L 
remembers haw:Air keeps Water fit 
running out. at the. litle holes oh " 
Gardeners Watering-pot clog'd at Ulffien 
top, + What the Obje&or adds abol p 7 
the qxzraficn of what he calls a ſulf 
iler Element ( ſuppoſed to be half 
bourd in the due) by the xrdfi « 
"AnEuS the —_ —_—_ in:caſe-it hifer; 

af b 


* Po14%s 
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gany, I think 1c would not be difficulc 
bro anſwer, if we conſider'd , that a 
dereat and undeniable preſſure aps 
mylicd to water does not fenfibly con= 
#icnſe it, or deprive 1t of 1ts fluidity, 
Nhecauſe of the groſsneſs and ſtrength 
of its parts, But: the Argument be- 
Mins but tranſiently mention'd by the 
Mhuchor , and grounded upon a Cars 
itefian ſuppoſition that 1 never em» 
Whyloyed, 1 leave it to thoſe that may 
ink themſelves concern'd ( which 


Mam not ) to make a ſolemn anſwer 


4810 


F And whereas our Learned Exariis 
fitter ſuperadds, * Ood tametſe , 
[1 Wtyri maſſa. in diſci lignei ſpe- 
m redutia, cujus margo centum vi- 
us ared fit minor, interque duas 
ming ligneas ejuſdem forme ac lati- 
Wdinis poſita , filis ſuſpenderetur in 
are tanquam in lance, ita ut preſſura 
Weris elaftica qua ab infra, qua de- 
_ no ſuper 


Po 1425 
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ſuper dutentis fere vicibus exceſſura fi py 
- preſſionem i in marginem butyri , by ut. GG 
rum tamen nbilo argius comprimetu|c. rr 1 
_ þer vim aeris elaſticam, nec aliter til 


3 affcietur quam antea: He ſeems ng 8 
| ) ther 
to have {ſufficiently confider'd th cf 


Laws of the Hydroſtaricks , accordinl 
to which, fiSpoficie the preſſure il : 
the Atmolphere that he reje&s, thF- »g 
'Butcer ought not to be kegrived of a" 
ſhape, For the preſſure of the an|| ge 
bient' Air,” being equal on all fides, iſ; 
"we ſupp ofe the fepertickt of the But 

ter to be diftinguiſh'd into a mult be 
rade'of little equal portions, eachd 
theſe, whether they be ſcituated H 
rizontally , or on the'edbes, can't o 7 an 
pre[s'd againft bur by: an "Atmoſpte|® 
ED Pylar equal to its Bafis ;, and 0g. % | 
Horizontal porcions; if Imay fo call" 
them, cannor bethruſt 'out of plac; [oe 
| withour there be ac the fame © rinf 
| [queeZ > out ſome of the Lateral pol. 
£1005 


3 


a 


tions, which yet cannot be ſo dil- 
ft olaced, becaule they alſo are with 
J [equal force preſs'd ( inwards ) by 
,ſicle aerial Pillars, whoſe Baſes are 
[contiguous to them, and bear againſt 
h them, Which Anſwer, though of it 

ſeit ſufficient, may be much cones 
bl by the Inſtance,you will hereafter mect 
” with, of a lump of Butter that kept 
a Its irregular ſhape, in ſpight of a 
ol ! gn and manifeſt prell ure of the wa- 
| cr that ſurrounded it. 

- And this Anſwer may ſuffice to dil. 
il [prove, what the Doftor annexes in 
of ite beginning of the 13th Paragraph, 
"Fibout, the vaſt exceſs of Prefſure, 
bl LF ybich the Air exerciſes upon the flat 
and Horizontal ſurfaces of the above- 
Mention'd lump of Butter, in com- | 
' of the prefſure the Marginal 
F W's of its ſurtace can be expoſed 
, if What he adds,and illuſtrates with 
q 2 | Scheme, about the hands being 

| 8 m 3  aſliſted 


v 
, 
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aſſiſted with the preſſure of the Air, je[fion 
concerns not me to. anſwer. - But con! 
whereas among the places where theþ4ur. 
Elaftical power of the Air 1s undery|ſiic: 
ſtood not to reach , he reckons a Pailſ nu}; 
full of water , with a lump of buttefort 
pur in it ; he ſuppoſes that, which] per: 
our Hydroſtaticks will by no mean} 
allow, and which 1s diſproved by { — 
veral both of our former Experiments 
and by thoſe you will meet with nÞ 
_ the: following Papers, By which uÞ 
. appears, that the preſſure of the At] 
moſphere is exerciſed, as indeed ]} 
do not ſee what ſhould hinder ir tron ! 
being, even upon Bodies that ar}'* 
 quice immers*d under water ; andby} © 
which : added to what has been hi-Þ 22: 
therta diſcours'd in anſwer to thep ve 
Learned DoGors Objeftions, you will ©! 
eafily judge , how 'deſeryedly th * 
furs up the Argyments, we have 1 
egy examiingy ich this Conc 
PEE 1s 19% 
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fon. * Adeo ut extra omnem 
wl controverſiam poſitum videa. 
heltur, gudd nulla eft ejuſmodi vis ela- 
r[fica in acre , qualem e dodtis non- 
ld 011i ſupponunt, multoque minus tam 
«| frtis ut centum librarum pondus ſu- 
chÞ perets Quod erat Demonſirandum, 


® p. 1431 
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| Pp this is not all the DoGor ur- 

|Þ ges againſt me in this Chapter ; 
| lorin the 14" Paragraph he ſeconds 
| his former argument by. another, 
jy drawn from this Experiment of mine, 
| That having caken two round Mar- 
| es, whoſe ſurfaces, that were to be 
=} contiguous, were as well ground ve- 
ef © flat as carefully poliſh'd ; and ha- 
6 7 ng placed them one airealy Upon 
| he other, they did in a horizontal 

= m 4 paſture 
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poſture {o firmly conere, without al ral 

| help of any Glue, hoſe 
Se Fiemnel, cons Body, that hy xe JU 
$ 20h, oO cond. upper _ Marble beingf mi 
pull'd up, would takgoug 

up the lower, though clogg'd withhyes 
a welght of tourſcore and oddrce, 
pounds, Hyver 

- This Experiment, when 1 manyſble t 
years ago firſt publiſh'd it, I reterr'(Fopg 
to the aftion of the Armoſphere; Went! 

_ which: preffing equally and ftronglyþ joul 
 apainft- the ſurfaces of both the Mar-Ylatc 
" bles, except where they were conti-Jud | 
guous, the higher could not be drawn 

_ dire@ly upwards'from the lower (andPbe 
conſequently muſt be follos'd by it )Þ ppl 
by a leſs force than that' which was B 
equivalent to the weight of as grep "t 
a Cylinder of the Atmoſphere a5J' 
Tean *d upon the upper Marble, Ja 
_ 1 This. Experiment thus explain bit 
though, It hath been judgeda very ta-Pd 
yourableP'” 
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helurable one to the Hypotheſis on 
whoſe behalf 1 alledged it, does yet to 
hafhe juſtly famous DoGtor ſeem 2ver ry 
"oh Coker able Argument againſt it, 
keough for this judgement of his he 
thÞoes only this reaſon , That 1f the 
Wfirce, wich which the Air preſſes the 
Syer Marble againſt the upper, be 
i ſe to ſuſtain chat Marble, though 
"IÞogg'd with the great weight above 
ganion'd, the ſame preſſure of Air. 
ypould much more eaſily ſupport a 
f Pla of wood brought toa true plain, 
Ind not loaded wh any welght, if 
aÞie wooden Plare were ſubſtiruted to 
aÞe lower Marble, and inſtead of it 
) Golic to the upper. _ 
| "Bur ſince the Experiment, as I pro- 
| k bled ir, did'upon tryal ſucceed ve-. 
Þ well, It had not been amiſs if the 
arned Examiner had confiderd it” 
"1 Þpir was really and ſucceſsfully made, 
þ hd T ſhoved os the preſſure of the 
i ambient 


- LS , ; bk G. / 2 G 
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ambient Air was not able to hind lo! 
the ſeparation of the Marbles : Ayn 
his needleſs ſubſtitution of a Wood 1 
_ plate inſtead of the lower Marble d& Ai 
tily ſuggeſts a ſuſpition , that tha en. 
may lie ſome fallacy, chough nct unp! 
_rended by him, 1n the yariation} "Its 
propoſes of the Experiment. Andlhh ar 
- . ſeems to have himſelf had chough bs | 
of this kind, by taking notice, tu, 
_ it may be $6 ths d on our behalf, t tc TI 
a Wooden Plate cannor be fo exallihict 
applied to the upper Marble, bur ah uſt 
there will be a little Air intercept ſh 
between it and . the botrom of lyſt 
- Kone. And though having granid * 
that i it may be ſo, he employes tWbug 
pages to ſhew, that this intermedi Rt th 
_ Aircould not keep the preſfi ure of ſec 
- Atmoſphere from ſupporting the. Fhi 
clogg d plate of Bs If 11 - s IF 
Thar preſfure,. which, when he tt 
no fuch intermediare Air had [ uftainl "Pt t 
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s lower Marble with all be A, en 
af t weight ; yer | confeſs his bodk 
Xdem not to me to be ani{werable to - 

> Aſſurance he uſes in ſpeaking -Þ 

y gm. His Examples taken from 

tunpowder and Wind, you will eafily 

| hipe not to be very proper, where 

i þ are not confidering a torce chat 

ZN s by a ſudden and vaniſhing Im. 

Ws, but a conitant and equal prel- 

ty 4 And as to his other Inſtance, 

Which is taken from five men tha 
ruſt againſt the fixch _( ſtanding 

a th his back to a Wall) who is bn 
; dfirong as any One of rhem ; anſwer, 

lat neither 1s this example near e- 


gh of kin to our caſe, For each 


Wtheſs five men is ſuppoſed to have 
a 1 qual power of thruiting, proper 
Whimſclt, and independent from all 
Fany of the other four, And the 
(th man is likewiſe ſuppoſed tore- 
Pb; by his own fngls forge, with- 


aur 
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out having his power of reafing | Wo 
creas'd by the force wherewith the 4 
thers thruſt againſt him, But in * 
caſe the Ching 1 1s quite otherwiſe; þ x: 
ſuppoſing that ſome aerial parrid ; 
be ſo placed that a fold Body hind 
chew to recoil or expand themſcly 
weareto conſider, that, as the cont np 
guous corpulcles of air preſs agai = 
them not by their own fingle weil [ F 
or preſſure, but as they cranſmirll aq 
ation of all the other particles of 
air which by their weight or & 
thruſt them on ; 'ſo the aerial pattÞ6g, * 
cles, contiguous to the ſolid | Bol 7 
reſiſt not barely by that force whih " 
_. they would Fave it they were not col 
preſs d, bur by vertue of the + 
oineſs chey acquire upon the ſcore! 
"8 forcible inflection they ſuſtd T7 
| from the ation of the corpuicles;l K 
either mediately or immediately chilly 


againſt them; and conſequently, 
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Foportion to that external force, the 
FA ot theſe compreſs'd Partt- 
ks will be increaſed, as we lee that a 

| by or other Springy boly, the more 
is bent by an external force , the 

Jpaccr power 1t has to refiſt further 
mpreſfion. Upon which grounds 


[ 


. [ heed to be no wonder, that a ſmall 
F prion of Air, being almoſt included 
ba folid Body, and having for ſome 
Tough bur very little ) time been. 
4 ' We to the outward air, ſhould 


capable of reſiſting the orefſure of 
Such of the whole Atmoſphere, as 
come to preſs againſt it, For, 

Ws preſſure of the Atmoſphere being 
pnitinual; 1f che Springineſs of the 
rial particles were - not now great 
= to\refiſt that . preſſure, they 
uſt neceſſarily have been before- 

nd  infleted or compreſs*d by it, 

1 ll the endeavours of KY one and the 
[> Wer were reduced to an Zquipol- 
- 8 omen lenc Y, 
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lency. Of which 1 ſhall give yougeyo! 
inſtance in ſo obvious a body agff tt 
Bubble at the rop of water : Rgubb 
though there be bur a little Air Wapp 
cluded -in a very thin and tranſpa | 6 
film of water ; yet this little air | 
well able to refiſt the weight: of alli ad 
. Atmoſphere that can come to be Yb 
gainſt it, that alf che preſfure of cÞ PD 
not able to: make rhe film ſhrink; 4 
Jonkens wrinkled ; which it would 
if the corpuſcles of the Internal 
were not reduced to. a iSpringind L 


which makes .irs; power | of relilti 
qual tothe e deavour of the Exif 


= Fa lates: that we may "well od 
_ eeive ſuch 2 Springineſs - che 1 
included in the Bubbles, T haveell bc; 


where related,” how by -haecky wil buſt 
db awing the. ref are f the amold '$ 


ar from Glaſs-Bubbles herme - $ 


ſealed with alr 1n them nor comprel 1 
7 "ey of F- 2 


An Bydroftatical Diſcourſe. 
&yond Its uſual ſtate, the wo 
J'1 che Internal air would make the 
qubbles fly in pieces ; And this will 
Tree to ſtronger Glaſſes than Bub- 
les, as you will find in one of the 


pemer Experiments * : 
| \# if we would illuſtrate 75 $6 Tr 


T about the Preſ- 
hat we are debating of fre of the Airs 


b | Spring - on bo- 
jan Example; it hould _wO 
be by confidering, as 
þ + 'Dofor does, the endeavour of 
p< men againſt the fixth chat, hath 
back to the Wall ; but that of five 
adders full of air, piF'd up, and 
, upon a fixch. For in this 
e, whatever force or power of pref. 
we ſuppoſe in the incumbent 
ies, they all bear jointly upon 
& lower, which continuing at a ſtand, 
buſt thereby be ſo compreſs'd as to 
able ro reſiſt cheir joinr er Ey tony 
W's manifeſt ; becauſe otherwiſe 1t 
ould not continue In that ſtate, but 


| be 


" 
[# be ? 
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| be farther compreſs which! Is agau gies 
| the ſuppoiition, diate 
This. Notion about Preſſure al) * 
Refiſtance I have the more partia Telſey 
larly deduced, becaule I found mai*P' 
+4 he Naturaliſts, and even Hydn Fthe c 
- Naticians hanſblves to be oreatſtry Law 
gers to it, For which Gs. IWl;) NG 
add, that I have evinc'd it by y put $0 c 
poſely deviſed Experiments' in h Jlcm 
Continuation of the Phyſico-MechÞPP* 
...."*nical Experiments * « nd 
= _ 58 bour ithe Air. Were le 1 
. _notfor this, Iſhould pdf 
haps. have. ſpared. -my. oh the | lab dee 
C f ſetting down theſe thoughts asuſ8* 
" neceſfary to. the ſolution of the Di 
| ors C Obj jeftions. For he admits ©. ; 
' Layer, or (as he aptly ſpealcs,) | i 
Area of Aerial Particles to. be inf 


poſed berween the upper Marble all | 
the Wooden Plate ; and therefore 1 


_ flatneſs and ſtiffnels of thoſe rwo VF 
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qdies mu't keep them trom ar1mme- 
Tliate contaQt as well at the edges as 
\Iby che help of the ſame Area they do 
Aelſewhere ; and conſequently that in- 
Jrerpoſed Air may communicate with 
M fill ambient Air. From whence the 
Flaws of the Hydroſtaticks ( which 1 
hve elſewhere ſhewn ) will allow me 
to conclude, chat the weight of the 
iÞAcmoſphere endeavours to depreſs the 
i Jupper ſurface of the wooden Plate ; 
and ſo what the Examiner urges of 
Mie inconfiderable refiftance, that the 
Aerial Particles interpoſed be- 
Iyeen the flat Bodies cin make to the 
teat preſſure of the Column of Air 
Sat thruts the Woodden againft the 
SParble Plate, would not»conclude, 
Fough our former anſwer could not 
ve been made; ſince the reſiſtance, 


Wade by the interpoſed Aerial Par- 
$£les to the preſſure upwards of the 
amoſphere, is not in our preſent {up- 


ur | n poſition. 


> 
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poſition made by thoſe Particles a: V 
lone, but by the weight of the [ateral | f'Y 
and ſu PEFIOT part ol (yi Atmoſphere { 
re by the intervention of thek 
Particles, Which being fo, what the; 
Learned Door adds, that he weight... 
of the wooden Plate it ſelf. is here df © 
noconfideration, mult needs be a mj. 
ſtake. For the two equal Atmoſphel 
rical Freſſures, the one ig tel, 
upper ſurface of the woodden Play. 
.andtheotheragainſt the lower, coup 
rervailing and. conſequently ruſt, \ 
_ ting the endeavour ofeach other, | Kh fir no 
gravity of the wood i 16 {lf will ſaff how? 
o: make. it fall, as wel AS If it wellyich 
ateſs'd againſt by neither of theal, 
And'fro mm this Diſcourſe you will 
fily judge , whether the Doctor hi 
reaſon to ſay as hethoes,* ou 
ab, omni ratione.. ( igitur ) Miſt: 
5 fanum eſt, ut ſuperficies illa frue ail ale: 
 aetearum parttcularum, que inſinudl Ws 2 


lr 


*p. 146 
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le laminam ligneam inter & marmor, 
0450 columnam hujuſmodi particu- 
rum, vi elaſtica ſurſum enitentium, 
: Jontra lJaminam ligneam obnitendo 
UI oncat,ipſamque laminan'i in ter: Uh "de. 
it Opber. IE TT, 


' CHAP, vi. = Hed 


! Har he adds 1n the fnternth 
Ay Y number. againſt thoſe that 
hr key he Aerial Parcicles to be-ens 
by'd with Perception, and to- a@ 
Ph Deſign pro re nata, does notar 
aþ al | concern me; and what he addstn 
> next. Paragraph, wherewidy:he 
Tncludes his tweltth Chap ter, Lſliall 
ah logether: paſs' by, as "4 as it cont 

; 7 fits bs extravagant 'conceit -he'ops 
P Bur becaule at the cloſe of | 

We fourth he makes-an Inference, ' 


n 2 which | 


-— 
-. 
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which compriſes our Opinion alſo, yei 

ſince he concludes, that the Experi|y 
& he. by him alledged, * CaCor 
* tiſſumum eſt indicium, particula|yg t 
Aerias nec cum confilio nec fine con (yl 
2 filio inferius marmor ſuſtinere nec ſul ſurt 
fulcire: It will not be amiſs to ſhayf que 
that our Opinion 1s undeſervedly inf doy 
cluded in the Inference ; which] Lay 
ſhall do by . briefly ſolving the Plul her; 
nomenon the Dottor layes ſo mul ſure 
weight on. For'it we concelve vill tou 
him, that the two flat Marbles fa4 the; 
merly mention'd be ſuſpended, af qus 
that 0 the lower of them 4 flat woo ren 
_denplate of the ſame ſhape and extalſ” | 
beapplied ; 1 ſee no cauſe to won tha 
why the two Marbles ſhould ſtick fu 
gether, and not-the lower of theme; 
the woodden plate, Þ or, as I lal . feor 
noted, : there being an Area or ex: 
"of Aerial: Particles interpos'd WM; 
| _  Iwixt the Marble and the Wood, 
| \ | | |; weld! .N 


\ 


An Hyaroſtatical Diſcourſe. 4u_ 
| yeight of the Atmoſphere, exerciſed 
1{þy the intervention of thoſe Aerial 
1 Corpuſcles, ought to be zquipollent 
al to the preſſure of the Atmoſpherical 
1 Cylinder, chat bears againſt the lower | 
iff ſurface of the Plate ; which conſe- 
"I quently by its own weight mult drop 
down : whereas there -being no ſuch 
1] Layer of Aerial Particles interpoſed 
W betwixt the two Marbles, the preſ- 
0 ſure of the ambient Atmoſphere, which 
touches them every where, ſave where 


Ly 


a4 their poliſh'd ſurfaces are contigu- 
Wous, muſt keep them ſtrongly. cohe- 
06+ rent, , 

M 1 .preſume I need not mind you, 
Wh that hitherto I have diſcours'd upon 
MFuppofition , that the Dottor experi- 
WTFnentally knows , what he delivers 
WFconcerning the Non-adheſion of an 
WFtxaly ſmooth woodden Plate to a 
*Marble one : And upon his concel- 
; "Flon, that, becauſe: of the want of 
a. En iS ſufficient 


E 4 tions which i (the Door had been | 


42 An hydroſtatical Diſcourſe. 
ſufficient congruity between. the ſur.|;hr 
faces of two Bodies, there 1s a-bed of| the 
Aerial Corpulcles interpoſed between] the 
them. But now I think, it will no ing 
be unfit to take notice to you, that] whe 
though, to iuftrate en this -occasÞ yy 
ſion! a ſubjet that 18 generally fol the 
little a. /as: the exerciſe upc 
Preſhon: amang. fluid Bodtes, I have pre 
aabwer'd | my Learned ' Adverſarie| ry 
——_ as:1f 1 had nothing more] 
to: fay for my: Exphication- of the 
Suſpenſion of coherent; Marbles, than] 
what I many. years/fince deliver'd. in} 
the little Tratt by him cited ; yet | 
have fi 1ce-abundanrly tonfirmed cha | — 
xplicition by the 50tb of the Expe-} = 
riments publiſh'd' in 'my ' Continue-| 


pleaſed to read, perhaps | he. would F 
- have received | the ſame. fatisfaGionP. 
' that other Learned men have done: | 
OR were | exper mentally Tel I 
; chat 
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thar the undermoſt Marble withour 
the accuſtomed Clog , woald, upon 


the bare wichdrawing of the ſuſtain- 
Ing air, drop off trom the upper. And 


ons the two Marbles in our Va- 
| cuum would not cohere ; as ſoon as 
the formerly excluded Air was let in 


upon them, it did by its ſupervening 


preſſure make them {tick Logerner Ve= 
| iy. ſrrongly. 


- 
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 Txz SECOND JECTION. 


CHAP. I. | 
es ſo. 
T Proceed now to the ſecond of tholſech: 
| .cwo Chapters, that I am interelsdhyly 
ro conſider., in which the Learneldrut 
' Examiner is pleaſed to atraque rhrahitate 
or four of my Hydroſtatical OpinionsFe ſu 
and Explications ; in :#he defenceÞpta | 
whereof, 1 hope, | ſhall be the telbJulis. 
put to. exerciſe your Patience, becaulÞdſo 
the Learned Doftor himſelf is pleaſedÞmne: 
togrant mealmoſt as much as I ne«dÞmo 
deſire concerning the Truth-of theYrem: 
Hypotheſis, whereon my ParadoxsÞeu 
and Explications are founded, Fortis 
whereas the main thing 1 ſuppos'd inc! 
_ . my Hydroſtatical Papers, 1s, that inÞeg 
water, though ſtagnant, the ſuperiorPoc 
parts do adually, though not always} # 
Z na prevþ 


An Hydroſtatical Diſcourſe. 45 
hevalently, gravitate upon the inte. 
or, Or (1t you will ) preſs upon 
ſem even when they do not ſenſibly 
tpreſs them ; the Doftor in divers 
Places allows this: Hypotheſis to be 
Hnfonant ro the Principles of the 
nechanical Philoſophy ; and accord- 
(4 wly having ſhes'd,that in a ſuſpend- 
&dcub of warer the whole [1quor gra- 
Piates upon the bottom of the rub ; 
Þ ſubjoyns, * 7am wero cum 
0 bu bac aqua conſlet ex parti- 
;l us aqueis non comp 0tis vel concretis, 
i bl folutzs a ſe invicem, impoſubile eſt ut 
mes fundum fitule premant, niſt in- 
il ns queague. ab omnibus ſuperioribus 
[a rematur, quemaemodum clare demon- 
SWravimus in ſecunda ſectione hujus ca- 
7 Wis; nempe , ft nulle cauſe niſt pure 
Wecbanice (quales ſunt Moti both 
nh apnitudo, Figura, &c.) in edendo 
ol We Phenomeno ſe intermiſcent. = 
| 4nd elſewhere in the ſame Chap- 
| . + 


* P. 161, 
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ter he ſpeaks thus of the graviratighde: 
of liquors ( towards the' cloſe of off w! 
+» 152, (cond Paragraph, ) * Neſpdie 
* p. 192. j| 
© Wtique eſt, ut partes ſingulfe 
gravitent , cum totins ſit gravitatid t 
ſs aon ſit aliquid immateriale Prinf ods 
prum in rerum'natura, &c. And adi 1 
at the beginning ofthe next Numbethe 
Atque fa foe buic externi moti.s Hyabl 
theſt, FL, GW "gravi tations Elementorunl ive 
propriis locis inde neceſſarid emergalp Many 
tis, apprime conſonum eft primum I! a 
Iud Experimentum, quod Scriptor pl ourk; 
. fert in Paradovis ſuis Hydroftaticis. Pun, 
"And now, Sir, I preſume you 
not much wonder, "if I think theſe colf b, E 
cefions reach the main thing 1p 
tend to, For though 1 do as frelf 
and heartily, as Fr; Dotor himÞ$ 0 ic 
( who, I dare ſay, does-it very in 
_ cerely,) adrit or rather affert an | 'M 
_ corporeal Being that made and fl 


verns the world ; yet all that 1 hat For 
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1deavour 'd todo in the: Replicate 
af what happens among Inanimate 
dies, 15 to ſhew, that, ſuppoſing 
ihþ World to have been ar firſt made 
aid to - be continually preſerv'd by 
| 0ds divine Power and. Wiſdome : = 
þd ſuppoſing his General concourſe 
d phe maintenance of the Laws he has. 
Sbli{ſhed in it}, the Phanomena, 1. 
[ tive to explicate, may be foly'd Me- 
1Þ" Panically, that'1s,” by the Mechani- 
j al affections of Matter, without re- 
Fourſe to Narures hortvrice of a Va- 
'þ une, tO Subſtantral Forms, or to 0- 
# x Incorporeal Creatures, And 
oÞic krefore. if 1 have ſhewn, that the 
# Penomend, I have endeavour'd: to 
j Kount for, are explicable by the 
{d b viton, bigneſs, gravity, ſhape, and 
ſer Mechanical affeions of the 


* parts of liquors, I have done 
Fat + pretended ; which was not to 
uf ve, that no Angel, or other imma- 

| terial 
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terial Creature could interpoſs j 
theſe caſes; For concerning ſuch} 
gents, all that I need ſay, 1s, That 

the caſes propos'd we have no nay 

' torecurr.to them. Andthis, bei 3 
agreeable to the generally own'd fi; 
about Hypotheſes, that Entia non ſah ye, 
multiplicanda abſque Neceſſitate, hyitat 
been by almoſt all the modern Phildy 
ks of different Se&s thoughtqwoul 
ſufficient reaſon to reje& the agen - 
of Intelligences, after Ariſtotle andif 
many Learned men, both Marhemſn he 
ticians and others, had for many cone 


ges believ'd them: the Movers of Will 
an Orhs, © | 
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1 CHAP. 11 


id Ir ut you will rel me, that the Do- 
DP ors Conceſſions will not avail 
, lince he urges againſt the Gra- 
Fiction of the Elements 1n their pro- 
ger places, which ( gravitation ) he 
Jrould have to be ſuſpended by his 
q qſtcorporeal Principle, an Arg 
l{ment, which he ſays is moſt manifeſtly 
n [repugnant to our Hypotheſis. He 
1 concel ves then, that in a tubor pail 
{full of water with a perfe&ly Cylin- 
| Wericat cavity ,, whoſe Diameter is of 
{ity two parts, there 1s violently kept 
Ji the bottom, by the help of a ſtick, 
around Plate of wood, whoſe Dis- 
| eter: amounts but to fixry one of 
| hoſe parts; and that, as ſoon as ever 
of file ſtick is removed, the woodden 
Joe will ergo to the top and 

Hoat, 


WS, 
un 
at 4 


*p.155. 


. 
g = 
: . bi 
# 


- = > vi 4 | 
> £ , f $7 \ 
um. meraolium: utter 4ater qa. on =< 
» Fs f, $ 4 | ? Ro. "6 &- is 4%. # +." 4 8 » 4 4 :. 7 wit q <2 [4 £ n . j TH: Ig 


Wn | | ht ih RES, | EE OE: « . | _ 
| ' Targingn' lamning: lignee babet Wh Y 
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#d.areum laming ut.123. ad 3721, Mſn 
eft, area lamine lignte excedit area! 
dibtt intervalli pluſquam triginta ap 
apus., Ac proinde aqus incumbens ligh* 1 
nee. laming excedit | magnituding = 


= fe Py C'S ; > The } 4 1 
guar incumbentem_ ditto. intervalll* 


inter marginem laning @ latera wh 
plu 


LY 
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; tus quam triginta vicibus, pond - 
, bepreſio hbujus, alterius pondus pref- 
oF imque vincit pluſquam triginta vi- - 
us, Aded ut impoſſubile fit, ut aqua 
trcumbens predifo intervallo ita pre- 
Fact aquam pſt ſubjefiam, ut hujus vi 
1 Wevetur lamina , quam vis tricies 
ojor deprimit, Ougd ( lays he, by 
ohny of inference) que abſonum at- 
l Fein Phenomenon eſſet, &c. 
4 How little this Ratiocination a- 
Wes with the Experiments 1 have 
poerly told you of, about the caſes 
herein Linh: bodies will be detain'd 
Pace water, or emerge tothe top of 
ſ, you will eaſily perceive, if you 
j ampare the one with the other. which 
qpumay quickly do, 1f you pleaſe to 
pare the Dofors diſcourſe with 
© Qllowing Narra. 
+ bes of thoſe Tryals*, rei Tu ft 
| alt c Ppvhich alone ] ==> der war, BY. &c 
xelore. reler you, 
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But yet in the mean time, you my the 1 
if you think fit, confider a little, whilfor \ 
due the Argument, whereon thel Ihe v 
Eor lays ſo much ſtreſs , be any may, ſti 
than a Paralgifo. Ll Jeonſ 
Firſt rhen, fince according tohjfyj1] 
computation the Area of the intern ſupe 
between -the - fides of che Veflel ag Ti 
the edges of the round boards, 1s 18 J. Ky 
of. 4 parts, whereof the Ared of i Mii jon 
| board amounts t0-3721 ; 'ris evidai | 
that there muſt be room enough iſ , 
the water to paſs between the fide R 
the veſſel and the edges of the boall 
which is: ſuppos* Fs all hands roll 
of ſome wood lighter in Fþecie thi /* 
water, finceel(e it would nor emeiſiſkat 
ww the withdrawing of the ſtick. 
_ {''+Next, this Board or woodden ub 
is. not here intimated or Coppa 
| be (and indeed in praftice can ſcat 
be) made exaGtly congruous ro 4 
bottom of the Vellel and conſequeiliſly 
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Mthe water may! get. in; between them ; 
or which cauſe "tis neceſary to keep 
the woodden Plate forcibly down with 
W: tick,which elſe were needleſs, And 
evenly this interpoſed water 

Fyill communicate with the laterally 
Fluperior water in the Veſſel, which 
\ water. may, according tothe 
avs Hydroſtatical,. by the interv$n 
i Mon of the interpoled,;. exerci!e; its 
welſure upwards againſt rhe lower, 
tinfice of: the woodden Plate. 


; E Thicdly,, }.the:-Pgfors Scheme. al. 
| Þis and allifts,us to conceive; (w] bich 
Mite may. do howeyer,) an imaginary 


| 


Wane of water to. be parallel ro; the 


yi 
"7 


FMottom of the Veſlel, and ro pals 2- 
ig the bottom of the Board; fo -+"W 
fe water . that lies. berween this 
[; ane and the bottom of - the Veſſel, 
& part 1s cover'd by the woodden 
Mite: ard the other.,; between the 
es of. that and. the {ides of tie 
= : o ah f : tub, 


Fl An Hy 


tub, 1s cover'd with the incumbey ago 
water only. , pb curr 
Te, "+, 
thir 
Phat 
CHAP, III, Tame 
NS Junce 
"Heſs things: being premis'd, Ithan 
- thus argne : "Tis manifeſt 
LN ticians after Archimeds phic 
chitin water; thoſe pattsthat are! math th 
preſs'd, vill thruſt ont gow nie tho f 
that ate. 


acedf nfirt ' by: Expetiſi 
nents. ” Tis alſo 7 Woe thar \ti 
,art: of rhe above: mehtion'd. ima 
one Plane, that is cover*d by uf 
woodden Plate, muſt be prefſed bf 
fels weight thati the '6ther patt vey | 
famePlane; becauſe the wood be 
bulk for bulk lighter chan water, 
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| aggregate of the wobd'and water ih- 
cumbent on the'coyer'd part of the 
[ſame Plane mult be lighter n ſpect, 
Jtian the water alone that is incum- 
[bent on the uncoyer'd part of” the 
fame Plane ; and conſequently this 
Juncover'd part being more preſs'd 
Within the other part of the Plane, the 
Mkavier muſt {diſplace the lighter, 
yhich it cannor to but by thruſting 
| pris board, as it does, what the ex- 
[#11al force that kept (itdown is re- 
| "—__ And; to add'this upon the 
by, this greater prefſure igainſt the 
knat tron than againſt the top of bo- 
Ws" immers'd* in water tpecitically 
, wier chan thie y,. 1s 2 rrue reaſon of 
| I bo SC EhieeRs as I'have elſewhere 
op So that there Hippena nd 
Ws » i this cafe thin what uſually | 
, . ay In” the aſcenſion of 'bodies 
1 ſpecHfitally heavier rhar 
FT anſelyes, "6H ths" 'Yecount of the 
_— 0 2 newly 
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newly mention'd difference of Pref] mo 
ſure... And 'tis withan ( expreſs oy co! 
ſuppos' d) exception of ſuch a diff. pe 
rence, which in many other.caſes may| 0 
be ſafely neglefed ,. that ( which | it 
defire you to take notice of,) in mf} qu: 
places of chis diſcourſe. I ſpeak of th] fink 
Prefſure of. ambient Fluids on in| vt 
merſed. Salids -aS uniform or even dre 

| way equal../ & : .; 
'». Tis true, that acconding 'to th] (wc 
Dettors ſur ppuration 4. uf %. fold} Hor 
Cylinder, confiſting ofi the wooddef cac 

Plate, and all the yater, direftly mg n 
cumbent.on. ic, were ;put-into ana 

dinary ballance, it would there man Po 

times. out-weigh the. hollow Cylind tha 
of water Fadt5, ue leans upon the-ul | fill 
 coverd. part of the ima inary Plan | fice 

BB And that 18.it, that ſeems to havedþ 

- Cceiv'dtheLeamedDoter,.: Burch {wo 

— are divers Hydroftarical Caſes, when Fer 

in the i 'Fewmenon depends 1 no SK 


OY ww +4.a 
is 
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much upon the abſolute weight of the 
vx compared Bodles, as .upon their-re- 
\| ſpeftive- and their ſpecifick Gravity ; 
yl 00 whoſe account it is, that a ſmall 
l| Pible, for inſtance, that weighs not a 
|| quarter of an Ounce, will readily 
| fink to the bottom of the i river, On 
\| whoſe ſurfacea log of wood of a huri- 
j| dred pound in weight will float. *Tis 
| : Rule in HydroſtatieÞ, that -when 
v| two portions: of water or any other 
| Homogeneous .liquor” preſs againſt 
a, ach other, che prevalency will goe; 
a Not according co the” abſolute weluht 
bur the perpendicular height of thoſe | 
jb Fortions. - And accordingly we find, 
that if' a ſlender pipe of glaſs, being 
oþ Ald with: water, have ics lower ori- 
off fice- unſtop'd at. the bottom of a veſ- 
+ & 'of water; which: contains much: 
o more: of: that liquor than the pipe; 
{Fer if this laſt named water were, for 
l ſtance, owo foot high; and®th ici 
" INES 0 3 the 
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che Veſſel | but ons, the water 1n the C 
pipe will readily ſubſide, till it comg| i 
almolt -to-a level with. the external 
water, thouzh it cannat do ſo Withs 


out calling. the whole maſs of Watey 


that itagnated in the veſlel.., -. 


And now ſtall fubjoinan Expeti ni 
ment, which, changh at-firſt!ic may] p 


{oem «ih and was: made: in lefſer | ac 


glallgs & queMitys chan | wouls! hay Wl 


baiter was. x70 bas the adl " 


deck of "orammng. no trees | 8 
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\ We crook « an Open: moutkdd: Ja | 6 


= ach, AJ ſorne-call.; Jarrs; 'aol re | 1aD 
 6fien. uſe tokeep ſrentmeats:in, which | = 


as three! inchesand a halt Orc, } bees þ mi 


dept and had the fig nab; its cavity | no 
Cylin-F 
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Cylindrica] enough. . Into this hay. 
ing put ſome- water to:.caver the prq- | 
ruberance,: wont to be at -the bottom 
of ſuch glafles, we togk a convenient 
quantity of Bees-wax , and. having 
juſt melted tt, we poured it cautiouſly 
into the glaſs, warm'd before-hand to 
prevent its. cracking, till it reach'd to 
aconvenientheight, This veſlel--and 
the contained liquars:we ſet alideto 
cool , in- expeiation, that when the 
ny that had dilated the wax, was 
gone, It would: ſhrink: from the glaſs, 
and conſequently leavea little inters 
val every where between the concave 
| ſupe aicies of the vellel, and conyes 
4p the harden'd wax; which ACCArp 
| dingly cameta pals, and ſav'd _ 
| abour of getting the-wax ſhap'd 
| By; purpoſe with tales; Pick 
' night have-been done bur nor with- 
| ut trouble andlefs exaQtneſs, And 
f y- iy as calle far me to try the EX+- 

: O04 periment 
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F 1 
periment 1I'defign'd ; for; pouring jn{f the 


warily ſore water between the glaſs}p 
and the wax Hothatit hid all the inzhan 
terval, left between thoſe :two bod; ysur 
both'at the bottom and the ſides, al 
yakwas: madeprefently to float, be. fie 
mg vHibly lifted up from the bottom, Put b: 
and its upper: part. appearing a lice pon: 
above-:the devel ofthe warer, whichÞ wa 
was'n6 more than did, and had rex-Þþ 
ſoh:t0 (expect, according co:the trueÞy;; 
Principles>of LHydroſtanicks, ' FatÞig 
Warer bein: fomenharchbugh bur lits wah 
_ tlejiheavierin ſpecie ;:thanwax, andftle 
Thar: which 0ag-2poured inra theÞ - 
| botcom-and ſlagnired: there, being 
ITY bp! i the. collateral warayÞ el 
every: way! interposid'between- tht dou 
e6ncayeipart-of the Glaſs and. cite! 
$onyex of the Wax (ſo-thar this colsPitw 
Jaterat liquor anſwer'dwhar 1 lacelyÞ mes 
Ttalled a hollow Cylinder of: water WF ud, 
_ the Jo Eoperimcn » that po 


iy bu þ 
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F the ſtagnant water, that was ſean'd: 
von. by. the wax, being leſs preſsd 
han the ater. part of the fs ſtag-! 
zhant water was by. che. water. incumse: 
þ:oc on it ; this.latter muſt diſplace 
i former, which it could nor doe 
; Þu by. railing up.the wax that lean'd 
«ron if, And yet this collateral wa- 
1 was: : fo; fine from being-heavier 
San;the' wax its preſſure impell 'd 
Sp;;chac both the: collateral, and the 
Konant| water: all. rogether, being 
diph'd in | good icales, amounted to 
4 - kg a quarter of the wel ohi 
af wax, Which happen'd by rea- 
ton of the: narrowneſs of; the Veſlel, 
Khich, if it had; been wide. enough, 
[doubr not but the experiment would 
flave: ſucceeded; though the. wax. had 
PÞitveighd_. the- MT water ten 
yes more than in our experiment- it 
In But that the ſolid body excee- 
oped: almoſt four times the weight, 
_ not 
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not onely- of the: collateral but tar 
ſtagnant liquor too, does ſufficial, dt 

ly overthrow the DoFors ratiocind. c01 
tion. Whole fallacioufneſs willy be 
further appear by two other 1 mprogy 
ments, among others, which 1 majfe 
of one- Experiment, 16 4: 

For I. though we pour'd in 1 - 

and more water, as lotig: as the ie 

fel would contain an ; Ss Cylinid | Nin 
of wax was but” lifted higher 

| higher from-the bottom-of "he lll ! 
bur did not appeare rais'd more ili whe 
at the firſt, above the u upper fi uriaere 
of the water'4\: whiels arr pues,il Feb - 
\ 'b fas "ne tat all-rche-C Quant 0 of 

_ Inferior water, whichwas contis 

| inereas'd, burrhex f 


at the fam heig he nr rang to: þ E 
wa, thac Gad the elevation of 


x? T -J s 
"5 F TTY 
G » af a Hep A 3 ; * 


nd IL to- manifeſt yet” Fc 


&n Hydroſtatical Diſcourſe, 63 


arly. che Doflors miſtake, I devi- 
d the following tryal. -We took 
Tod. plate. of Lead about the 
Wicknels « 2 ſhilling, and having 
ade it ſtick faſt to roy bottom of 
| Cylinder: of -: wax; to make 
Þ: > body: fink. the more direft- 
| —_— ohe after anathor. upon 
upper : pars pf the wax a 
Kin weights { firſt wetted: ta keep - 
p from floating ). tifl-we- had pur 
nough tt: _—_ the wax fabſide : 
uſthe. borgin zoFor: the : fagilicating 
+ lercof! we: had:ipar'd: off its edges ; 
Id ; pthis odinailthe: glaſs having ont 
| beſt ;almoſt fd with water, there 
n: about ai ich: or better of that 
jar: above: theipper ſurface of the 
wo i > i: Andlaill: yeWe _ oft Þy Oct 
Fs che ram nigh that we Far 
Ml welay the wax', not- 
thanding theadhering Lead, rite, 
Tn to.the' top of the water, 
| above 
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above which ſome part of a was. " i 
bly extanc, -:* 7 364) Wal: 
FE rom. this experiment I thus. al.-oſs 
ove: : *Tis maniteſt, that, , accordingyſ, fo 
the-Doftors. ſuppoliri Ition, here wasthirer; 
cumbent upon the wax a Cylinder bagn 
an inch imheight-and of the ſame 
ameterior breadth'with the round {uh fil 
face' of the” wax, whereas upon lace: 
removing-parr'of :the water, thatliſhje 
at 'the:botrom! whenithe . wax | "Me Y i i 
ro:riſe; there wis incumbent no gully bt 
_ ter 'weight than thatof ithe collam( 8 
_avater; andiasmuchiofi the ſupal Þ 
and ſtagnant, /asasdlireftly-imoul 
 benty 50nthat cdlliteral Water: a 


Ne we hs f appogid>the- convex Wir, y 
fee whe wax tor have. been Mither 
winucd upwards'as-bighas :the gi Pp 
reach'dy) Bur: nowwhereas,a ccordlifhha; 
2oQors ratiocination,-thisv Þ ba 


Linder of! water- incumbent. -on'0 | 
wi 3 : 


Fax, 


ov ” 
*-.. 
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Wax, being aninch deep,”anda good 

| #1 above three inches broad, muſt 
ques the waxi: with 'a' greater weight 

Ty ſeveral times, than that which the 
, Miteral and hollow Cylinder of this 
l Magnant water could have upon the 
t'of the collateral water ; yet the 

þ- of this aggregate of collateral 
Fuacers being the ſame with rhar of | 
ite wax and the water ſwimming up- 
J® it, the difterence of the preſſure 
Ay vas is ſo {mall, that: barely taking off. 
T weight of Sarde [five orzins, the 

Fax would, notwithſtanding the preſ- 

; lure 'of the water. incumbent on 1, be 
Gre 'd up and made to fldat-: And 
dy the like weight, put again-upon it, + 

k would be made'to fink, and by:ano- 

tier! removal of ſuch a weight, ( for 
Wopokcly: retterated the [tryal more 

hantonce, )- it would, though ſlowly; 
4 | aſcend. And theſe: Phiznomena do 
©/:much depend upon'a Mechanical 
= 2qu1- 
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xquipollence of, ptelſure , chat ew; fir 
four. gtains wouldinot have: been hyling 
cellary to make. thei wax riſe orſmijnual 
if 1t had not been for fomt little g mot} 
cidental impediments; that-are \eafijhhkin 
met with in ſuch narrow. glaſſes; thi 
otherwiſe in a larger: Neflel.' we hw 
made the ſame Lump of Wax read be 
ly enough fink" or : - wy by che put jy its 
w- vail oft afingle grand [ Pk 
aps leſs, 1 ſin 
Roby this you: may i, that for | 
A Regulation of Hydrof atical thin «) 
Nature has her ballance: roo. as. wjſagh! 
| at in the ballance' ofN A un 
9 "are: nicely! 0 


the by | how lire the wr gh of 
mers'd in ſhagran water! Is ; conſe : 


collaneal water to counerballandſ* 
iP 


An Hydroſtatical Diſcourſe. 67 
&; fince in this laſt tryal, though the 
Wlinder of incumbent water did con- 
tnually . increaſe or decreaſe in 
Whoth, whilſt the lump of Wax was 
king or emerging ; yet the. ſame 
Weſpicable weight of a gain or lels, 
Wat was juſt able to depreſs ir beneath 
We upper ſurface of the water , did 
Woh its prefſure or removal procure its 
liking to the very bottom , or rifing 
Jin to the top, and on both oceaſi- 
vas with at equal Nowneſs , bating 
ut little acceleration of motion, that 
I{mght co happen upon another aC- 
aunt, and which therefore 1s to be 
afcrv'd' in the wax, during its ri- 
Jig as well as during its finking. 
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_ 
'© H A P, 1V. \* [ther 
{:; _ 
7 Ome as h— del that 
I by. varying the hicherro mentſſel-2 
on'd experiment, which are very faſto: t 
vorable' to our Notions about Hydty "nn Iſs 
ſtaticks.-. - Bur, ſince they do. not d(ſhel ns 
realy concern the preſent Controwe| def 
fie, 1 Gall: in this place,only  annexy 
couple. the! former whereof affodf lr 
an eafie confirmation of that Paradgh jb: 
which we lay as the ground. of dit 
vers others, and the contrary when "2 
of; 15. mazntan'd-net.only, by Doddp 
More, but: by-.many. other od am 
Learned men; namely, chat in oy 1 
water the upper parts do aduali bt: 
preſs the lower. S62% on 
Wee took then. a' very fend Ori 
pipe of glaſs, whoſe Cavity was nalfMew 
rower than that of an: ordinary God Fe tc tc 
quill; : that heter OZEeneous Liquo® I C 


ſe 
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[may not be. able to ger by ofie ins- 
[ther\in-ic, This Pipe' near one end 
[vas bent upwards like a Syphon; 
(ihac 1t might have a ſhortileg as Patal- 
alle! as mY Arrificer ub make it 
alto! the- longer, Into this 'crooked. 
6 tip we put a little oyl, and then 
held it perpendicularly in a ſomewhit 
edepand wide-mouth'd Glaſs - fill'd 
rartly with Water and -partly with a 
ji 19. of: Wax, of. the bigneſs and 
Als pe» of that "alread y. mention?d: + 

a ang the preſſure of the incumbent 
ater pon: the open orifice of the 
ter Leg, might ympel the oyl ins 
mg Kite longer: Lep, \ſomewhat above 
4 ; hs ſurface of the water in the Veſ+: 
hy” Wnch: twas convenient ſhould be: 
;thar we might the berter ſee the 
iq © ions. -of the 6 yl, and which wei 
lew--myſt, be Face by the courſe 
ke took; both becauſe Oylis lighter: 


lſpecte than Water, and A | 


oy i, 
3& ; 


\ 


* _not- be  #quipollent, but the Waſhoy: 
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ly. required not an equal height gf | 
Water to counterballance it ; and he, 
cauſe. in very ſlender Pipes, Waterl 5 
15. wont toalcend a little above the ue 
Level of the External Water, wherg : 
Into they are immers'd, The Pip ler” 
being, as: was ſaid , held. upriglt] ike 
'twas: cafic to take notice by a mark wh 
fix: >< on -the ourfide, ro. wah heigh| fl. 

theOyl reach'd'in it, [64] 
_ },-Now tt we-conceive-a : Marizon [8 
Plane; Paralicl:to the bottom of tl; 
Veſiel ;:to. paſs by. the Bafis - of t};q. 
Geiating: Wax. 'tis evident 7 wa its 5 
has ag for verly ſhawn; 5 har, ofthis |iber 
the Wax is s incumbent: is 28 og he N 
 preſs'd by the weight of the hn 1 Fu 
_ the Lateral part wy the ſame Plane uh pi 
bythe weight of the Water incumbel We 
on it Cothlerwiſethel Preſſures youl th 


SE would be raiſed : :) And conſequetſn 


a4 
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| ty char part of this Plane, that'is 
| placed direAy over the Oritice of the, 
|| fhorter Lep 'of rhe Pipe, is no more 
| prefſed., than any equat potion” of 
| that /part of the ſame Plane that is c0- 
wy by the Wax.-* [This Body } being 
naken ON! f* the Water-, ithe-Ej _ 
i fbGded a 'breat why! in” tha" 

Me, and PN Ppropordiefiably” of 
11991 ih the lenYer Leg of” the Pie, 


C/ 
kd laftly, having g weighed out mx 
Food d pair of Seales as miteh Witet, 


| t $ rfl was, (ichd of this Wig 
Wired inco that which retained: In 
alt, «Glaſs: _  wheredp on the Oy] , in 
ſe longer le of© Fo Ptpe, was again 
ppell'd up Cvery/near ) to the for-. 
x fer Marks. " which | it had ben rai-' 
Wy the Wax. Whence we may 
ner, that the Water newly pur 1n, 
Wrrs oh in the Air it weigh'd no more 
in the Wax; yer it did as math 

P 2 preſs 


1 
) 
L 
x 
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preſs the Water, that lay beneath the 
toremention'd Imaginary Plane, and 
conſequently that, which was dired: wh 
ly oyer the lhborter: Leg of the Pipe | reC 
as the Wax, that had been taken. out, | has 
had done, -Andfince we-have already anc 
Yraved,,... that .the Wax: did _ | pol 
Ry preſs char Plane, it ought na| Bot 

tg! berdenyed., . that: the Water all it « 
"wh inltead. of | it was: able .coim| alr: 
tht $24 in; the Pipe -) dil by 

men ups thay Hans 54 ;aW Bra 


yould make of -CUr | raatkge 

But, {to come now to the front 
there 18 another ' Phenomenon of iþ 
viz, the aboveme ntion'd render 
of Nature's Ballance, whole uſe {ee 
to. be of noleſs general concernn} Wa 


"ro the true Dottrine of the HydroW'ma 
POS LLCHF® 


i 6 
-_ P 
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ticks, For, by duely confidering 
| that Phenomenon , and reaſoning a 

while upon it, we may be help'd ro 
| reftifie that plauſible Miſtake, which 
| has long. deluded both Philoſophers 
| and Mathematicians,and does yet im- 
| poſe on moſt of them ; namely, thata 
t| Body does not aQtually gravitate when 
0} it does not deſcend. For-we have {een 
+| already, and ſhall further ſhew by and 
if by , that the ſunken Wax - and the 
df Braſs grains that lie on 1t,, do aQually 
þ| preſs or gravitate upon the ſubjacent 
1} Water and Bottom of the Veſſel on 
$-which 'cis incumbent; and- conſe- 
a} quently its prefſure being not ſur- 
| mounted by that of the Collateral 
1 Water, which is unable 'to raiſe it, 
t muſt beas great, as that of this colla- 
9 teral Water, Therefore, when upon 
MM the removal: of a finple Grain; ' the 
9 Wax with its. incumbent wetphr-1s 
made: to aſcend, andthat' buc"very 
" il ———_# _ Dlow- 


þ 
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flowly; *cis evident, that *twas fo far | ral 
tram, not gravitating betore, 'becauſs | 40 
it, fid not a&vally, deſcend, that ir | of 
retaln dts / Gravity even whilſt it a: | din 
{cends: As' may. appear not only by | leſ- 
the ſlows nels of. its motion - upwards, | 
proceeding trom 1ts being in Nature's 

Ballance very-little leſs heavy than it | 
need. be to. Quntervail the: pretſurs E 
of the Collateral Water x but by this al. 
ſo,thar if buy fingle grainbe-laid a | * 
ic: when it begins. torife; irs. aſcenſion | 
will be cheek'd and hindred, which | mz 
could not be'done by the: addition | 1 


oh; that” were fru- | 
[trared as to the att of delcending,'w| thi 
to-much as keepingitheir ſtarion'byÞ ill 
the preyazling -preflure; of. the: cola Þ thi 
rerat Water .;- Sorhat., fince, ( as} an 
lound )-the- Wax: and .adherin 0 "Vit 
IE 2 cal} 


SS - 


\ — as. f — = Mom—_—_ hc _— —_— a 
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tall amounted to a good deal above 
4000 Grains, it did in the Ballance 
of Nature weigh, whilſt it was aſcen- 


ding, notſo much as a 4000th part 


leſs than it did, whilſt it was aftually 


deſcending, 


CHAP. V. 


1 TShould beg your pardon, Sir, for 
| having detain'd you ſo long with 


my Reply to a fingle Objection of the 
Do@ors, how pompoully ſoever 
propos'd ; bur that I thought it not 


amiſs to do ſome ſervice to thetrue 
Theory of Hydroſtaticks, by taking 
this occaſion' to, preſent you ſome 
things that I thought not unlikely to 
| Uuftrace ſome parts of that Theory ; 


= 


though above what was neceſſary ro 
| anſwer the Doftors Argument ; to 
; which I confels 1 


was troubled 60 ſee 
P 4 — 


F-* conclufjons they have drawn, bur 
the, very Principles they. have cp ar 


which divers of thoſe few have had 
the misfortune co err, not only 1 in tht rs 
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ſo Learned a man ſubjoin the fol.Þof 
lowing concluſion : Hgc tam lucy. ne 
lenta Demonſtratio contra Gravita. rap! 
tionem particularum aque- inter ſh 
nf junite ſi ſutule fundum 1 urk i 
eant, fi non fit vera atque {olida, enow 
ps wc nec mei ipfius nec ullins un ha 
quam mortalis in poſierum ratiocinilp, al 
z5 credam.. But I hope he will. nahe x 
be as bad as his word, but will b ye! 
plcas'd to confider as well as 1 do fwfiit ir 
han, chat a man may be very happf bjeC 
in. other parts of Learning and d ih 
greater moment, that has had the milo ond 
torrune to miſtake i in Hydroſtarickyſſ 
adiſcipline which very tew Scholan 
ave. been at all versd in, and aboul 


©pp 
Fer 


cor 


dV 


| Þ 


by aced. 
To the foregoing Argument 6 che 


Dot 


An Hydroftatical Diſcourſe. 77 


.Þoftor, though he declares he thinks 
Us needleſs, adds 1 in the 5th Para- 
a\raph anther , taken on the Lat 
I; Ea of my Hydroſtatical Pa- 
Ir i oxes, by which he ingenuoatly ac- 
eqnowledges, that I ſcem at firſt ſight 
1Þ have demonſtrated what 1 pretend 
1, abour rhe gravitation of the up- 
x parts of ſtagnant water upon the 
wþwer. And' 1 am ſorry that 1 can- 
wht in return acknowledge, that his 
5 Wbetion at firſt fight ſeem'd ro me a 
d Ppgent one: For, gu at the ſe- 
0 ond nor third peruſal can I clearly 
cern- where: hjs Ratiocination lyes, 
Popotng it to be meant for an an- 
werto my experiment, And though 
conſulted with ſome Leerned Mem- 
ers of the Royal Society , whereof 
4 "0 are Mathematicians, and one his 
articular friend ;# yer they all con- 
; ls d he had not ſufficiently ex- 
Þ! lain'd himſelf « ON this occafion, nor 
, | «4 | could 
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could they ſhew me to what argumghpeat 
cation I might properly dire& n ppl 

reply. Only one of the Dota c 

Correſpondents,having ſeriouſly pg C 
us'd his diſcourſe and the annexyner 
ſcheme, told me that what feen'd tut A: 
moſt probable to him, was , thferis 
though the Doftor was too Civil ; pp 
o1ve me, in ter.ninis, the Lye ; yerlp 
did indeed deny the matcer of fit 
to be true, Which I cannot ealh yico 
chink , the Experiment having be 
tryed both before our whole Soil 
and very Critically , by its Rof We 
Founder his Majeſty' himſelf. , Z Na 

- ſince you have your ſelf ſeen 1 
made it * more than. once, I _ 
ſpend words. to convince you th 

the matter of fat is true. put 

"But afrer Thad in vain fought l - 

_ Doftors meaning where | expected 
.chancing lately to caſt my Eyes Wb 
another place, where I faw my SchemF i 

repeat” 
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apeated, 1 find this pallage in the | 


Fm _— heendeayours to give of 
eg Phenomenon by his Hylarchical 
ociple ; Cum wverd tam profunde 
pnergitur tubus, ut obturaculum tan- 
Werke V I, visretradionis 
Gi ris ita augetur ut etiamponderis ap- 
q” ſuperadditam depreſſuonem ſu- 
h wet. Videtur igitur quaſt quadam 
I Wſum-ſuftio Aeris in tubo content, 
hk Pp conformis ac contemporanea aque 
al Wpulſio in obturaculum, quo tam fir- 
ſ iter in os valuule comprimitur, bi- 
e cum appenſo pondere ſuſtentatur. 
78 confiderable intereſt rhe ſup- 
pled, bur unprov'd, Retraftion of 
t» Valve or the Air it ſelf can have 
I» his Phenomenon, 1 confeſs | do 
1 tt diſcern ,-not being able to ſee, 
t thar the experiment would. ſuc- 
fed when tr1'd in vacuo, although 
lhe Atmoſphe:ical Air wereanni- 


=, Bur FE I miſtakethe Doftors 
meaning 
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meaning Lam to. be excuſed, fincgþj'd 
do it not willingly , and his own ol hoſ 
ſcurity has been accelſary to 1t, Nayype 
aml very apprehenſive of being uy unde ſo 
ble to defend my account of an exp 
riment, which (as. youknow) has hliferc 
the good fortune to recommend thine] 
Do&rine, for- the Proof where He 
devis'd.1t,to many Learned and cu 
ous Perſons, ſeveral-of which ywalkin' 
ſufficiently indiſpos'd to. :dwind ; ln: 
__- Andtoavoidall miſtakes and di 
putes chat may ariſe ( which 1 raw 
they muſt do needleſsly ) upon ti 
{core of the Valve imploy'd in our! 1 hott 
periment,,-Iſhall-remind you of 
other, that I remember "a io 0 
times ſhew'n you and, divers ot far 
Virtuoſs, though I remember not whb qis 
ther I have mention'd-it in any of Mffiſ 
_publifſh'd writings, The SummApre 
_ this cryal is, that an arbitrary Qualſſup 
rity of Quickſilver, being by Suctd 1 
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eþis'd into a 'very ſlender hk 
bl joſe upper Orifice is ſtop'd with the 
\gxperimenters finger, to keep the 
ule freury from falling before its time, 
wie open end of the pipe with the 

fercury in 1t 1s thruſt into a compe- 
tmly deep glaſs of water til] the 
i me Cylinder of 'Mercury* have, be- 
each the ſurface of the water, at- 
6 thin'd to a depth, that is at leaſt 14 
| {jones as great as the Mercurial 'Cylin- 
ir has of height. For then, the fin- 

p being remov'd': from the upper 
rl kifce, the glafſs-pipe wilt be'openat 
l ihe ends, and there will be. nothing 

b-hinder- the Quickfilyers talling 
own to the bottom , | but the refi- 

Ince of the Cylinder oF water, that 
i Kander: it, which Cylinder can re- 
Flt but by vertue of che” weight or 
Gpreure of the ſtagnant water that is 
alfpero toit, though butcollareral- 
[7 plac'd above it ; And: yet this 


i | _ water 
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water being - by the pipe, whoſe ym 
_ Per part 1s. higher than its ſurfagllels. 
and acceliible only to the air, : Jewlglaſ* 
from preſiing. againſt the | Mereyylis at 
any where but at the, bottom of gyllhe 
Pipe, and being about a 14th pyſwdc 
of the weight of: an equal bjjfiqut 
of Mer Cury;: T5 able at that depthty yich 
wake the: fubjacent . Water .PC els Up le 
yard aghinſt the; Mercury ,, whichighipe 
butia”-14th-part as high as the wait 
5.deep, with a force. equivalent wr 
that of the :gravity'-wherewirh | ty|urk 
Mercury-tefds downwards. Andiy|\d 
natithis'' Phenomenon dd[v 
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pn more Or leſs, as the pipe is more.or 
aj rais'd)fall out to the bottom of the 
laſs, But if, when the Quickfilver 
mls at the firſt depth, inſtead of raiſing 
dhe pipe you thruſt it down farther 
Imder the water, the preſfure of that 
4 quor againſt the Mercury increaſing 
al ith its depth, will not” only ſuſtain 
as he Mercury, but impell 1t-up inthe 
jpeto a confiderable diftance from 

n oſÞ loyer orifice of it, and: keep it 
yſxar about the ſame diſtance fromthe 
lrface of the laterally ſuperior water. 
# lu this experiment may:not, only- 
ve for the purpoſe, for which 1 here: 

| U led ge it; but allo, if ducly confi- 
p| ad and applyed,: may very. much. 
0 ke: illuſtrate & confires the Expli- 
uk ation formerly given of the ſeeming-i 
pontanoous aſcent of the clogg'd 
i cer 11 our. exhauſted Air-pump. ' 
- The laſt Argument , .:the Dottor 
"|. [ves againſt the Gravitation of water 
ol 4a Jn 
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 m whatthey.call1ts proper Place,ijhar; 
deduc'd from what 'happens to thiol 
Divers, who 1n the midſt of the Sajþe (c 
chough the. {alc water of that be mucſiherc 
| heavier that that of ' freſhwater: Ri hoſe 
vers, do not find themſelves oppreſi{{e, 
or ſo much as feel themſelves. harmlſpact 
or comprets'd by the: valt load of theſuot 
incumbent wAterg;ti 31 wn 1712/1517, aut 

But that the equakirj of the þ 1M 
ſures of al ambient-Hluid: will good ate 


oreat way towards the olving of: thigh! Iſt 
Lifficulry;:youi wilfimd,:by che» Bulabſca 


neryrenvnn confderaion you a wil 

v ito. which tive Tha rea oy 
; Is 4D: * ror) [: BAY And thouf! G 
Fenmen Dottor: 4n this: ſam © 
Paragraph objetts, 7am I CC 
' bao þreſſeo qua ls fit, i'G on 
bil tamen pnpedit quid minis ſubtilis 
i: corporis magiſque fluidas expi'Þ6 


&elidat, 4 remember 1 wo Poir 
| os 


ers of hea-" 
'y folids,& fluids, 
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L that exception before, by ſaying, tha® 
hoſe 11quors that he ſuppoles ſhould 
Weliueez 'd.out, cannot be fo, becauſe 
Where is as great a preſſure againſt 
thoſe parts at which they ſhould 1ſ- 
d[ſue, as againſt any of the reſt , if the 
parcs that ſhould be tq utez'd our be 
teſaot ro0{pirituous and fabtle. which 
v}if. chey be I ſhould gladly learn how 
f; he. Doftor. knows that .no ſuch mi- 
gate and+ ſpirituous. particles, are 
ically —_ : eſpecially if chat be 
ulblerv'd, which we ſhall ſoon haye 
iccaſion corelate, thata ſmall animal, 
Pcing vehemently comprels'd:in, wa- 
Fl  feem'd a hinge Hipygh bur a lictle, 
lofhrink. - _ 
Jp-Puc that we may the. more diſtin 


v7 the. ex perience of the Divers, 
kt. 1s wont, to-be, employ'd by the 
« Te others: ox, the yulgar 
" Plnion, and .is now urg'd bythe 
1th; q Learned 


/ 


hconfider this grandargument,taken 
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Learned Dottor to prove Hz; *tyills tc 
be. convenient to obſerve, chat} it do {rob 
2t'once, both propoſe a Queſti6n, aj Jer 
contain an Objettton, grounded wajfrſ}, 
the ſurmis'd inſolubleneſs of 'th NE 
Queſtion, Y | 5m 
| And to begin with the Probletghls 
Whence it ts, lat Divers are o fyſtiſt 
from being kilÞd | or oppreſs'd 98 te 
weight of the incumbent water , thifible 
they ate 'not ſo-much as burt Ti p 
+29; that they ſcarce feel it at allifinn 
We may take ttotice;; ther there 1 is x 
4t {bmewhar ſuppos'd, as well as ſont þ' 
"whar demanded; /For, in the Q 
ſion 'ris rakenforepranted,, chard 
vers, though at never ſo great'a depli * tt 
_ Teetnoprel iite'exerciſed againſt chel 

5 the water; 'which is4n «fire ts 
point offaR, of whoſe truth 1,n 

: ok queſti6n; "for the reaſons I {ii 

| et long have occaſion to; mention, Þ "6 
"Bi It will Air the Way for wioe:, 
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ro follow ; if I here divide the 


qt and difficult Problem, we are 


ponder, into two Queſtions ; - The 
why a Diver ſhould not be oP- 


Feoded and cruſh'd to death by the 

| Feafure of the Incumbent and Am- 

Which water, And the /econd, why at 

+ kiſt he ſhould not be made enfibly 

þ feel it by ſuffering ſome confide- 
thble inconvenience from It, 


il "In anfver to the jfirf# af theſs Ques 
oþ ons, you will eaſily pereeive, that 
55 things may be pertinencly ap- 
| oh "mf thac you will meet'with n'the 
"wha Paper, toſhew the. differs 
We betwixe the preflure © of Fluid 
i If thar of Solid Raya Andchatge 
Bo the prefſure-of water may be 
ih "Fu gr Gat - without deſtroy = 
Anima] quite ſurrounded with Ng 
N 4 WQor's I have foray fince'*.Thi dailber 


ther * Treg- Ko aro the 


k, by the: experimhetir. 
Q 2 
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of a little Tadpole, which being, topg|1un 
ther with the water it ſwam in, incly{#m? 
ded in a bent Glaſs fſeal'd at one eng] fu! 


j jor 
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og|tamen fic compreſſes ut propigs ad ſe 
Iolinvicem accedant , nibilo inde inter ſe 
ad funt comprimentiores,” And then ſub- 
by pining the following paſſage ; MNe- 
fy que £1727 ſequitur 2X earum contatiu 
n[4uod premant ſe invicem, quandoqui- 
wider particule, uti fit in duris Corpo- 
|ribus, in unum coaleſcere poſſunt wo ta- 
tle 2072 mutud ſe premere; ( Where- 
ain are ſome things that might* be 
M4 queſtion'd 1t it were neceſlary ; ) He 
adthus purſues his Diſcourſe :' Cilm 


oi vero bic particule aque ft omnind pre- 
(fbmerent. ſe invicem , preſſura in Gyri- 
hmm, columne aguee, ducentos vel tre- 
jeentos pedes, enee verd, plus viginti 
mf 2el triginta pedes alte, preſſunem ad- 
mequaret ,  luculentum eſt indicium 
Arquod revera particulz ſe invicem non 
ihpremant. © Nam plane eſt incredibile, 
4 lummnum eneam. pro corpore quidem 
Wenn latam, ſed altam- wiginti vel 
iinta pedes W amplius , Gyrinoque 
PF W ad 


La. 
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ad perpendiculum incumbentem omgig| Hyia 
viſcera tam tenelle Gelating non efy| athr 
elifuram, Notwithſtanding which | (08 
legatlon I am apt to think, you yiljſcern 
judge the Argument from this expe,| ally 
rimwent- to be more probable on my| mea 
{ide than on the Doftors, For then| m1 
being in our” eaſe an animal, excecd. 
ingly much more tender-rhan 2 man 1 
expos'd to 2 preſſure which he affirny| wat 
1s ſo great, that if it were exercig 


on the-Zagpole, it ought to ſqueens| the 


our all his guts ,:1 think. may pre 
rend to haye given 2: pertinent ine | 
Trance, that:a\Pzver: may be at a cons 
liderable depth. under water preferv'd | { 
from being-eryll'd to death by: the ſo, 


_ weight of Kt And whereas the Dofin 
rells.us, that the canſe: of: the: Incor | #0 
 kuinity of the Zagpole ts; that the prel+| * 
| ture or contruſion: of the particles of | m. 

the water againſt one another is -hine | W 
&r'd or iruſtrated by the Principia | Þ 
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| Hplarchicum , 1 reply ; That what 1 

a athrnv 18 Matter of F act, and evident. 

i;| (namely, that there was a great, ex- 

il] cernal force duly; and yer ineffettu- 

I ally applyed (KO, preſs to Death. by. 

| means of the water the animal ſwims 

n[ming in it ;) but chat this Mechanj- 

[cal force was ſuſpended or made 

1 | ineffe&ual by ſome invifible and 1m- 

| material Agent, 1s but the DoRtors 

(| Hypotheſis, and a thing, which , whe- 

| ther- it be true orno, 1s atleaſt not 

N manifeſt, | keg 
Having faid thus much about the 

«| firſt Queſtion; 1 now proceed to the 

d ſecond 2 Why Divers though at never 

e| ſo great a depth complain not of the. 

x | preſſure of the mater,nor ſuffer any harm 

; 

| 


x | wor inconventence by it 

«| - And here, Sir, the Queſtion highly 
| meriting a particular Curioſity, I 

| hall not ſcruple in che more full en- 

r| quiry, Lam now-entring upon, as well 

1 | qQ < {ome- 
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ſometimes'to employ and nlarge pare fa 
4 ticulars already mentioned in .theen 1 
laſt of the following Papers,.as often«|yhat 
times to ſtrengthen them with ney ng t 
ones. And I thall alſo for a whit lintin 
fuſpend my difference with the Do«|yn | 
| Gor and addrefting my ſelf! to you, [unpl 
who, I'am ſure, will allow me that [Quel 
water weighs in water, propoſe, acyſyeral 
cording to my-cuſtom, not as a Day: ker 
matiſt, Þut as an Inquirer, {ome pats [ilite 
ticular , That, may tend .ro the [he 
Solution of a Problem, which 1 take [yray 
_ to beas difficult as noble. Not: thatl [and 
doubr but 1t mult and will be: explk [ver 
_ Earec d upon the Mechanical Principles [vr 
"but j artly ,, becauſe "the: application [hey 
_ ofithem + the Solution. will not offer [pret: 
& it ſelf ro every. fecker.;..and parth, [avi 
Wo: OS, - ecauſe we arenot yer. well furniſhed, | I 
v-->eicher with experiments made on borÞ*ul 
dies under water, or ſo much 4s with itle 
is comperent an account ofthe money LIT 
<SLES, | 0 


An Hygroftatical Diſcourſe, 5 
«| fats as I think- may cofp. wary 
6Imen from heſitations about It, _Þ Or, 
«]yhat'1s commonly reported concern- 
-ling the Divers,-18- ( as has aboye been. 

elincimated) grounded but upon their 
«Joyn Relations and anſwers, perhaps 

-|umplified or procur'd by leading 
| Queſtions from perſons, who are ge- 
erally. either; ſlaves or ignorant men, 
aken from the leſs ſober part of the 
Iilicerate vulgar, and prepofleſt with 
ihe common opinion of the non- 
[3rayitation of water 1n'1ts own place ; 
[and conſequently are not like to make 
« [oyer-accurate obſervations, but prone 
{Itd-refer the inconvenient alterations, 
1 [tkey/feel, toany other cauſe than the 
rt [preffure of the water, which they are 
; [aught.to be none at all,'. If obſer- 
Yations about. Diving were made by 
[Philoſophers and Mathematicians, or, 
y Weleaſt, 7 eallins men , who would 


p find more the. bringing up -out of 
7 the 


I o Rt ; 


94 An Hydroſtatical Diſcourſe. | 


the Sea inftruftive obſervations thay 001 
fhipwrack'd goods, we- ſhould per| nou! 
haps have an account of what haps jy tf 
pens to men under water diftering|fy 
enough from the common reports, | ze, 

You will in one ofthe following Pu[þijr 
pers find mention of a Learned Phy| A 
fician of my acquaintance, that, upm|Zf 
his diving leiſurely ,, perceived 4 2 
conſtriFion to be made of his 7hors|fupa 
by the aQton of the ſurrounding Sw[fome 
water, Po 056 ten” With 
A Spaniſh Prelate; that liv'd lonſibis 


in America , ſpeaking of the depl[ve 
rable condition of thoſe wretched I|ihei; 
dians that were employed by thal|ther 
 inhumane Mafters about the fiſhiy[hke, 
tor Pearls, gives us this account dl Div 
* See Parch. them : * Tt 3s impoſſbiſmul 
8.21589. that men ſhould bs able lie 
live any long ſeaſon under the wail 
"without taking breath, the continvtiv; 
cold piercing them; and ſo they 9 no 

| coll 7; 


ul commonly parbreaking of blood at the 
x|outh, and. of the bloody flux cauſed 
«| iy the flomach, Their hair, which are 
pl by nature cole-black, alter and become 
[afterwards a branded ruffet, like tothe 
| hairs of Sea-wolves, Oc, So 
| And a General of the Engliſh in the 
uEofi-Indtes, being by them employed 
ton an Embaſſy co the Emperour of 
tfapan, has this paſlage concerning 
þome' female Divers thac he met with 
Jinhis voyage : * Att along purcyrmm. 1. 
this coaft Gw /o upto Ozaca, Lib, 4.C. I. 
&[ve- found women Divers,that liv'd with 
WIiheir heuſhold and family in boats upon 
[the water. ' as in Holland they do the 
Wikkr. '7heſe women would catch fiſh by 
dDrving, which by net line they miſs 4, 
Ml that in eight fathom depth. Their 
Wes by: continually diving grew as red 
Wie blood, whereby you may know @ 
Wiving Woman from all other Women. 1 
Mow, it may be (aid, that theſe dil- 


eales 
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eaſes may proceed from the coldnef 

- and moiſture or other:qualities of the| © 
Sea z\ nor: would I contidently reje] ; 

fuch a \{urmiſe: Bur it may Us bel. 
poſſible, that the commictiie: th] 
ſuffer'd under water , might have 1 
teaft a ſhare in the produdtion of thek| 

 HMefftedts. Far howare we yet ca |.,, 

_ain,/that the preſſure of the waw|..1 

againſt their bodies; though it dos}, 

' not-manifeſtly; diflocate ahy ſolida 
tirm part, \but:only lomewhat pick] 
inwards; as. tn: thei aboye mentiondl (... 

Tadpole the.) outward. skin andith|*q, 
fibres,.(Cboth- which will 'cafily' yiel/,,, 

_ @-lictle{waywithour being painfulh] :{, 

frrerch'd, ),may. not by: ſtraicoing]/, 

_ the Vellels, and otherwiſe. inconvell|- ;,. 
enfly ,alter.: the: 'circalation- of t]-.,,, 

- blood and the motionoof the huwonſ/ 1 

ſpirits: and other. fluid . parts 9+, 
the body ?. And Iam not: ſure,: chal” "W 
much: = the cold ,; char Divers a n 

wolf 
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5] yont to coniplaih of, - when under 
(> water, may not-be a diſafteQton.pr O- 
Ul duc'd in the nervous and menibra- 
el nous parts, 'occafioned 'by-the com- 
preſſion of the ambient water, there 
rem divers things,” and. preflure 
g among | others, :befides aCtual cold, 
"1 that will make men complain of being 
colds and in our caſe this ſenſation 
may be excited or affiſted by the hin- 
dering of the uſual per{pirarion at the 
conſtipated pores of the skin.. And it 
ſeems not impoſſible, that one, not 
'o 1gnorant. and heedleſs as Divers 
Are wont to: be;,. may refer; a new 
enfatron,. that! really proceeds from 
"prefſure, toother Cauſes ; fince Lear. 
"ned and-Intel{igent men, when: pre- 
"polleſt ( as: theſe Common . Drivers 
% ulually are:) with the: vulgar opi- 
"4 nion. about; the Non-gravitation-of 
- aces, 


if "Water and Ajrin their:natural pl 
- el”. : "4 b | ; | do 
" "—_—_— - 


'T 
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- he hathibr - .do almoſt always refer qu 


hich | experimen men 

ny The ve ror Tide an EXP Uu l of my 

fromthe uh. Chap-;, Emortine': £0 Swdtion: 
xt of the Author" S 3 

lagy five pb which 18 indeed the | 

e AgpAdIN m 

- 6Wr efte& of the preſÞure uf 

+ In 2 Paradox the. Ambient, (:as-l 


«bout- N, 
have + dfewhere clears 


ly fhewn,) and; attirm;that- the pulp of | "ip 


che finger or. hand 1s drawn up intoa 


hollow: Pipe;-1nto whioh'ic 15 undeed [4 
—_—_ of the Ambicir Ji 


- But all:.theſe- things 4 'hawe 


—_—_— not as if 1 raid any -eveat Jthe 
weight upon each of them . bur © Idb 
i - ors that: *twas not alogerhir 17ot 
thomnr CAM ne, 'thacr: 'Icomplain'd: at Ine 
Imncon' DetENncy. of the: Hifrory of At 


what Divers feel underwater ;; :eſpe- 


cially arigreatdeprhs;where this want Jſue 


fark 


Fanformation. may-/be more conif- | 


demble:: 'Þor-, as: far: as | have y 


learnt by peruſing Voyages and :en* | f 


_ guiring d | 
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Y quiring of Travellets'of my acquarn- 
y |rafice, the places, wherethey are wont 
1 |todive for Pearl , arebut maderndy 
[de&p, and indeed fhaltowin \coMpa-* 
riſof of the preat depriis'of: the Sea ; 
ſo that if ” wete furniſhed with as 
[many Relations of theſe qr 
"4 as we haveof the:dthers, poſe 
fblythe accoutits would be on 
#ouph to renderdoubtful of to-cot- 
&\rhexeceived opinions abviic che 
conditions :'of Divers arithe 'bottom'of 
| Ithe Sea. For, 1 rememberthata ccre- 


(tt 1 miſtake 


) Jdible eye-witnefs, who 
t6t:) was the- Intetlis nt Outedo:, 
heaking of the /Pearl- hing on the 
f [Attierican Iflantliof Cubuprn-, has as 
- [ing wary orhvrinotubleebſervarions 
Ich @ palſipe'ss this ; -2Bur-wherews 
: [the plate bs very deep, 4a man canmot 
Pitirithy 'reſt at the bottom by reuſor 
* 1 'the- (abundance of 'aery ſubſtance, 
1 hich 4s tin bim ,-as-T'bave-oftentitnes 
proved. 


; If 
: 
f 
l 
k | 
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L 
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p 
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proved. - For although be may by wie. [9 
lence and. force deſcend to the bottom, ['"! 
yet are his feet lifted up again, ſothat | of 
be can continue no time there. Ang[* 
therefore, whete the Sea is very deep, his 
theſe Indian Fiſhers. uſe to tye' tw | 
_ great ſtones: about them with a coarg [0 
on each ſide one, by the weight whertf ind 
they deſeend to the bottom; and remaig (i= 
there until. them lifteth #0 riſe again, | nh 
at;which time they unlodſe the Jom - 
and riſeap at their pleaſure. * 
_ And nowto come cloſer to the x: [* 
plication. of our. difficult _Problem;I** 
there -yet occurrs £0 me nothing; mor [1 
likely; in} order-r9{it,/;than what I] 
No already-mentiorjed; in the:Papa|* 
you will mect with about the Differ ng bat 
preſſures, 8c. And therefore. it : (half 
here ſuffice me toehlarge, .and by tut he 
ther Conſiderations and Experiment pe 
firm, what is there more | a 4 
diſooutl ; namely, Th it the Phang 
; menos. 
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\. [nenon may.depend (chiefly): upon 


- 


5 theſe two. thgs, the uniform preſſure 
1; [of che fluid, Ambient, and the robuff 


1 [texture of: a humane body expos'd.ro 
y Ithis Preſſure. . Proms” 
123 k 


7) .1n one of the follow- /;/ frog et 
1 $0 5 M apers, you will Preſſure of heavy 
/ | a WW bet 5 4 - Solids and Fluids. 
gf ind examples of the ig 


111 | a preſſure that | may be ſuſtain'd | 
- Jinharm'd. by ſuch frail bodies as Eggs 


þ we " 
* 


i nd, thin Glaſſes, that one would ex- 


o 


ſt ſhould he broken, in_ pieces 
x: (oreby., proyided the. preſture be 


A, Js +— TOE . lg os 7 Wh 
i; ({xeccited by the intervention of an 


xe dmbient liquor; as water, And by 
. [I&e account elſewhere refer'd to, of 


xt [8 7a-zpole, it ſeems highly probable, 
. x 


at even that tender animal, when 1 
a{&m'd by ſome ſmall diminution of 


ues bull: to becvery way a. little com- 
agltels'd inwards, was put to no confi. 


ilg]|able Cor perhaps to any lenfible.} 
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to {wim without any irregular mo. | jj 
tions, which would In lifelihood Nhaye Inf 
or incommodated. Which example, | 4 
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cloſely and conveniently to all the#\ 


ſuperficial parts of thebody immers d thr 
inthem, and to havethe force of tit je 1 
comprefling body more uniformifſygr 
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diſtribured rothen. 'But becauſe the 
| Inſtances referr*d to; are taken from 
l | bodies ſurrounded with water, -1 will 
| [tke'two or three abgut the refiſtance 
[bf bodies to violently compreſs'd 
UI Air ; partly, becaufe' Kaſs made in 
[Jour Engine are wont to' be perform'd 
Uvich Ate (not condengd, but) rarified : 
Mor expanded beyond ics uſual con- 
Iſtence ; and earthy becdule it wilt 
toc be deny'd, char the corpulcles. of 
{hir may be really compreſt or thru}: 
bainft one another, ſince 'tts clear, 
" Nat they may be. crouded ihto far 
44515 room, than they pofleſs' before, 
uf 176 bear ſo ſtrongly againft che 
; 5 fſſes that impriſon them, as not 
{fdom, if roo much comprefs'd, oY 
ſt them | in pleces. wes 
i Con » that amorig badies 
ht flaid the: Swinis of ſraaller filhes 
| © likely to be jndgednone of the 
7 Puot E able to reſif ron, ſince 
5 2 they 
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they confi of bladders fo thin and | 
delicate, that a plece of fine Venice. | ©. 
Paper 1s very thick In compariſon, th 
and that they contain nothing in | P* 
them but ſoft Air not-comp reſs'd by-| 
any. outward force. I canal. one of th 

theſe bladders -of above an inch in th 
length and proportionably oreat, to | * 

be caken ot of a Roach, and anoin- I.®” 
red it with Oyl;to keep it C ſupple, and I'P* 
preſerve it from. being 'pierced or [1 

loftened by the. water ; and having by 4c 

a weight of Lead, faſtend to the ne 
of 1 It, is It down tothe botrom ofa] 

How CyLng ndrical tube, ſeal'd at one} 

. end, and madefpurpoſely large, and: fo 
Zbout. 6: 4574s, long, for ſome' Hy-] "th: 

] droftatical Peas, 3, WE of E: 
=. wot perceive, ſp 


my Ba: d, 'or $i ic ti. 
diſcover _ leaſt wrinkle or other|#<0 
depreff jon of the very thin membrans|Þ jan 
though 
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| though ſtuffed bur with Air, And this 
| tryal was made more than once with 
| the fame ſuceſs; and yet, that this 
proceeded rather from the robuſtneſs 
of the bladder, that was able to refiſt 
| the weight of a taller pillar of water, 
than from the Non-gravitation of 
| vater in the upper part of the tube 
{| on that in the lower ,” we ſhew'd., by 
{ preſently letting down f uch a Mercu- 
|. rial-Gageas 1s Xſerib'd, & often men- 
| tioned in the Continuation of our New 
| Experiments. For letting down this 
by a ſtring to the bottom of a tube, 
;the Sion | of the incumbent water 
Lforced up ſome of the Mercury out of 
| the open leg of the Syphon 1nto rhe 
Juſeal'd one, and conſequently com- 
wpreſs'd the air included there, whieh 


# + 


Fy* 


1s «though it were not very much, yet 
dP x was very manifeſt, For the un- 
nl ompreſs'd Air being 3 inches 
1c,and + in length, we judg'd-ir at the 
I —F3 - 


+ RS By he ancervention of thar,' the | | 
| Er Ehat was under it, And: though. | a. 
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battom of the tabe about +. by the j ln. 
trulion of the Mercury that Was' im. 


ped up; andiofacisfic my {elf ang | 


Others, that, if the incumbent water 
had - been heavy. enough, ic would 
have viſibly depreſs'd the bladder in 


_ ik # þ 


_ ſpice of any Principiun Hylarchicum, 

lince Lcould nor havea tube, Jonge, |, 
nough, je Ee Was ſunk into.2 | 
LN EA 8. beg a 000g: my | 


S.Gy. 


an | , * | : "* . 8; Ifice FE 
SES Loo OT WE he oo. Fans 3: f cl 
& *, -&Þ, $* <4. : & pi : F + mY Jaue- , . " , - 


MY Was. wa: 


i the. Al;at. was, next 1; 


Vater tha 
there, did Not DPS a tight compel: 4 
TOES. [10n 


Nh rs. 56 iſe, 
for any ching ro. ger out * Feeling , 


eing. lef Fa 


nl ly. and Topo cheat down, and. | 
elſe; 1g.C FAPRGTY, of che Glals, "Y 


fon of the-outward air appear any 
| ſenſible operation upon the blagaer, 
that was at the bottom of che water ; 
yet, upon a farcher intruſion of the 
ſtopple the preſſure being encreas'd, 
the immers'd bladder difcover'd not 

| only one but two confiderably deep 
| wrinkles, which preſently difappear'd 
 { upon the drawing up of theſtopple, 
| | Ypon whoſe being thruſt in again, de- 
 {preffions were again to. beſeen on the 
Swim. And wehaving been careful 
| to conveigh into the ſame Glaſs ſuch 
| [a Mercurial Gage as has been lately 
> | —_ we eltimated by the con- 
' | denfation of theair inthe Gal 'd leg of 
| [that Gage, -that the bladder had been 
ipods) to 2 preſſure, that might be 
equivalent to that of a pillar: of about 
40 oo of water. 
| | + This I hope will leſſen the ents 
that Bodies of -fo firm a texture as. 


—_ of wy: men , ſhould ſupport 
7+ an 


__ Aa - *. Me ao = _ A” $4 —— 
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the preſſure of -the water at fuch hþ 
depths, as Divers are wont to ſtay at; 


tince we ſee. what refiftance can be ber 
made by ſo exceeding thin and de: Vi 


licate a membrane tufPd only with 
alk, in-comparilon of the fron! mem. þ1 
brats and -fibres of: a man , ſtuff 'd þp: 
befides' Air with more, firm parts; Ir 
I will not here urge, that » great uo 
weights-may be faſtain'd': in the Air Jl 
by” ue tenduns (on cords'ot fibres,) Ii 


| by other fibres, as it were, inter: Ft 

OE PFRT ME inro” dah io ans, In compari: Ir; . 
Gn: of ' what an ordinary 'man would Iir- 
de a .  BupeT. tall « Invite = ps to Inuc 


Gs $A 4 l ; Ro - "4 Fo 0 : & WF, ” 
-J TAI. '=N "ILEL SAZ\ L | | 
| - - 4 : I 7» 3 FF, i 7 . p— Pong 
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thelecomnitof.the ſts re -parts of the [ar 
Hbtelaiil Body, bur'of the Spirits rog, ſuf 
_ iy may Trefilt>very violent preſſures ire 


- C and __ as. perhaps S "have not bas Ut | 


not daly ins any noghilas CONr Up--- 


ruſion or Gllocarion: of. parts , but Piet 


withaut | 
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hichout any ſenſe of pain ; ' which 1 
\ 1109 you will ko. me, if, confi- 
krmg what great effe&s. Guſts of 

Wind have upon Dores , Trees, nay 
Maſt#of Ships,. blowing them down, 
ty breaking; them; and that yer a 
ſan without. being extraordinary 
{irong will ſtand againſt the impe- 
woſity of ſuch «trees Wind, and 
nlk Aire&tl againſt it by vertue of 
Ihe vigour of his muſcles and ſpirits, 
{| Prhour being - thrown down op 
rp1s'd by 1o violent a Current of 
Idir-as beats upon him, but without ſo 
| 1 as complaining that he feels 
Jy pain; and this, though che Wind 
[har beats againſt him, however ir be 
_ Body, yet becauſe It acts as a 
am, does not uniformly compreſs 
. | \ but invade only the. CEE of 

is Body. Likewiſe, in-the lifting 
lp Gs weights by Porters ; Car. 
llers and orher luſty men, ,We may ſee 
rr the 


>. Ra $5: 3: 


— — 

<4 
? « 

Hy Xs 


prels'd. or ſtretch'd - as 'to malt thefhbe 
lifters complain of pain, thoughf 


 fiderably ( thox 
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the ſlender tendons of the handghot 


loaded with 200 or x50, or perhapgþo | 


a far greater number of pounds, withoſfac! 
out having their fibres ſo far comeask' 


Ig -| 
ſometimes they may of difficulty. St 1 
thar, ( as 1 could, if 1t were needful#Kts 
confirm. by other Inſtances ) frat 
humane Body- is an Engine of @ muchÞd! 


firmer ftru&ure -than Scholars avÞ87c 


want to take notice of. And hee 
let me add, that Idoubr, whether, ive! 
the ſtruQure of a man were not con-$69r 

Dugh not - perhaps &Þ#.4 
qually) firm, he would, eſpecially w#n: 
diately applyed, withoutpain, Four 
(to give you one Reaſon more of my 
not acquieſeing in vulgar reportÞe4 
about Diving, ) havingſeveral time 
conversd"with a man, apt enougiſ 


bot : 
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ehoth-t0 enquire and obſerye, - wha 
i of his living by taking. up Ship 
$rack'd goods, he anſwer'd me, when 
. " Yay whether he felt any pecu- 
- preſſure. againſt the Drums of 

| is Ears, which: are membranes 
x ſo well back'd as thoſe of other 

; ts. + that when he ſtai'd at a conſi- 
Srable depthy.as 10 or 12 tathoms, 
þ per the Rs of the Sea, he. felt 
great. pain.inÞoth his ears, which 
-put him-to ſhifts to leflen ir; 

i hich by his manner of deſcribing i 
concluded was from the incompe- 

" lac reſiſtance of the Air, which he 
uKinowledg'd to me he found by ma- 
P et; cokens-.to be notably com- 
ps by the Superior water, Which 
ation-from (ſuck.a perſon does not 

ay wy confirm our eiphcarian;ht like- 
uh Pratrant us to doubr, whether the 
SRbnon; Reports that are-. made. 
icerning Divers be ft: to be re- 

ly'd 
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ly'don, without farther Examen and, 
obſervation. 

In the mean time 1 ſhall add vol, 
or three Experiments more to confirm; W 
the reſiſtance, that Animals may mall; "a 
ro 2 grea# preſſure , when exercis'| 
by the. mediation -of a fluid Body. 
And | the rather gave you an ac 
count- of -this way of making try ay. 
becauſe. it may be alfo- helpfil 6 
diſcover the refiſtances of inanimate 
| Bodies, whoſe Shape and Confiſkence 

we may choofe and: vary ( almoſtaſ, 
pleaſure) to the preſſure of ( rotallyy 
or .in, great, part ), ambient fuidsþ; 
E And it. 1 had been furniſhed with bot! 
tube wide enough, anda quantity oþ Ga 
Mercury great enough, 1 might bh en 
the way have ſhewn you, thart, what, 
everthe Learned Doftor More is plet 

ed to ſuppoſe, that to Butter 
elf even as conſiderable a preflu 
may. be ſo es as not to be al 
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this 
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al, make it yield thereunto. For on 

his occaſion I ſhall adde, that 1 well 
member, chat, among other. tryals 
the ſame purpoſe, 1 cauſed a piece 


l- f-oſh Butter, about the bigneſs of 


nf! IE 
, fmall Hen-Egg, to be brought toan 
Mrregular ſhape, that, if the comprel-. 
" fon were {ſuch as many would ex- 
s <&, the long corners or ſolid angles 
u ting at leaſt flatted, the Butter 
Might be redyc'd into a more capa- 
"Jrious figure and leſs remote from 
oundneſs. Bur though having pur 
! Is lump of Butter into a' Bladder, 
"Jumoſt full of fairwater,we proceeded, 
; both 1n the ſame braſs Cylinder , and 
-{wuch after the ſame manner fhat 
"employed about the Egg mention- 
"I in the Fourth Experiment of the 
*Wiradt of the Differing preſure of heavy 
 $Polids and Fluids ; yet 1 found, that 
{aſter the plugg had been loaded with 
<* veight of Lead of aboye 50 pound, 

I neither 
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neithet 1, nor the Operator, perceive, Ram 
the irregular figure! of the Butter tg|(1s 
be altered. Nor was this. the:onlyÞÞ Þ 
tryal of this kind 1 made wich thelg 
like ſucceſs upon Butter, though [1|rou 
dare: not charge my memory with [00r 
the Circumſtances; / and therefore'] one 
ſhall wichour delay proceed to what! he - 
was about to” recite concerning the! 
 Refiſtance'of Animals.” 
We ook thew'a common 777 1s 
flie, neither of the bigpeſt' ſort of all, J0t 
nor of the leaſt, bur ot' a middle fize quit 
and having pur ir into'the ſhorter l Þ 1c 
of a bent Glaſs; which we caus' is ſi 
+ Hermetically ſeal*&ar the end;chet [25 
3 ie put: in as much Merctry as: IA 1h 
E  , thas leg anda' part of the other, lea-[ 
ving hictle :more than an inch of Aivhh ke 
ban the Quick-filver and theÞut 
ſeal dend, chat there might be room 0 
both for the 'F ly and the Condenfſa- Pa 
tion of: the Air, and then with a little Pav: 
Rammer, | 
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q|Pammer, fitted for the purpoſe, we 
olans'd the Mercury in the open leg 
yjo be thruſt againſt char in the ſeaP'd 
wig, which thereupon did neceffarily 
jroud the Air near the Fly into leſs - 
4 Joon ; ſo that, by our gueſs, it was 
j{ondenfed into about a third part of 
1ihe ſpace, which it poffefs'd before, 
«Jind which it regard, when the Ram- 
{Iher was withdrawn : Arid though 
his were done more than once, yer 
þ Jiot only the Fly was whereby not 
6 JHIFd, butnot ſfomuch, that appear'd, 
s [6 ſenfibly hurt, and I percery'd her, 
5 Jrlft ſhe was pent up, to move her 
Jes and ito rub them one againſt 
d [ite other, as *tis uſual with char ſort 
IT Infe&s to do of their own accord 
Ih the free Air, Nor did I queſtion 
Pit: chat, If the Glaſs had nor been | 
n [conveniently ſhap'd to admit the 
, Pammer farther mto it, the Fly would 
Pive ſupporteda'far greater Preffure. 
I, An 


J 
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: 
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Another Experiment to the ſame [the 
purpole. we cry 'd with Water inſtead hay 
of Mercury.; - -but , whereas this laſt forc 
named [1quor Se neither wet nor [hee 
drown our: Fly, ( for which realong of 
chiefly made. choice of ic,) the other, By 
did ir wet.its wings, and {don after [con 
by a-miſchance drown: it, - But firſt ther 
we had an opportunity to, compre 
the Air into: a third, oy af. not. into.a Bod 
tourch part of.jics. former, dimenſions, mac 
and yet. th Fly continued ©, Me Jof t 
nh of -.her;parts and, ell pechally 91 
her legs very. vigorouſ] Y,As If no:hing 
troubled ber, bug her.being. |! 
glu'd torhe in; ide of. the Glaſ 1 
of her wetted wings. And this I hops " 
will keep the Reſiſtance, of Dinzets]Dez 
to. the Ambient water from feeming].. B 
incredible ;, fince. ſuch. Blyes welhp - 
 able:to refilt., and (tor ought. apt by 
near'd ) wichour harm gr pain, it 


preſſure of the crouded particles Ah Fecjr 
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Ithe Air; though we gueſs'd this to 
| have been as much comprels'd by the 
force of the Rammer, as it would have 
been by a Cylinder of water of 50 
lor between 50 and 60 foot high. 
By which alſo we may be help'd to 
tIconceive, how great a difference 
LIthere is, whether the ſaine preſſure be 
exercis'd by ' a ſolid or i a fluid 
aJBody. For, according to our eſtj- 
Inmate, the preſſure againſt the Body 
& Jof the Fly was as great as if a ſlender 
1 pillar of Marble, having the Fly for 
6 Iits Baſe, and 18 or 20 'Ioh in height, 
6 lad lean'd upon the little Animal; 
vn vhich I preſume you wlll eaſily chink 
X*Ivas more than enough to cruſh her to: 
n Death, 
gy Bur becauſe, thoug h the G9. 
Mie ryals are nor like tbe rejected 
p-ſþ y the skilful, yer they require. 
Tibmewhat dextrous and nimble Ex-= 
ſerimenter, and leave ſomething to 
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his eſtimate , Iwill ſubjoyn an Ex- |; 
periment more eafie tobe made , and 
wherein the: weight may be deter- 
mined by Meaſure rather than Con- 
jecure, being made to be perpendi. [q 
cularly incumbent on the Fly or [| 


otber Animal, | For the Experiment "0 


may be'as well made on other Inſedts, 
as Worms, though ſome: that I had fy 
provided chaned to milcarry before 
they cameto be uſed. 1 
_. We took then ſome ordinary black 
Fhes. ( ſuch as uſe co haunt Butchers þ 
fralls-in warm ſeaſons, ) of a middle Jys 
fze;.(the length: of the Body and [my 
dead of 'one Animal, which for trials [di 

fake we meaſured, being about three the: 
eights of an inch, ) and having pla- 


ced one. of them -with the head up- tac 


wards, that .chere was ſome diſtange»rh 


 lefe-bewixt her and: the' ſealed end Þh'þ 


 theGlaſs-tube.g or 10 inches long;ai 


ve paured inQuick-filver very ſlowly Fly.; 


and bo 
EW oF 
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| ind cautiouſly, leſt-the force of fo 
| [heavy a body , acquired by the acce- 
[ration of 1ts' deſcent, fhould more 
; [than the meer weight ic (elf” of che 1j- 
 1quor oppreſs the Fly; To this effe& 
 [[tooping the Glaſs very much rowards 
; [the Horizon and letting the Mercury 
; Ipz1s into the tube through a Funnel; 
} Ivboſe lower part was'very Hlender; 
+ that it might come dowry but by little 
jad little, we at length gor in as much. 
ercury as the tube would receive, 
jind then holding it upright, we 
vatched, whether the Fly would make 
jay motions; and finding, that the 
td manifeſtly ſtir notwithſtanding 
Pie:incumbent Mercury, wemeaſurd 
- [ie height of the Mercurial pillar, 
p-Paching fromthe middle of her body 
EPÞrhe rop of che liquor , arid found-1t 
T1 be aboit eight-incles, and "the 


þ 


[Wickfilver being potired out , the 
ly Ply.; 
ad |} 


ly-appear'd to-be fo lively-and vis 


F [2  goraus 


\ 
% 
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oorous, that I doubted not, but if we 
had had a longer Glaſs, the Experl. | 
ment had been- much more confider- | br 
able. Bur when afterwards 1 was able | lo: 
to. procure a better tube, the ſeaſon | far 

of Elyes being almoſt quite paſt, | 

| Icould ſcarce getany, and thoſe not | no 
brisk, as they are wont to be in Sum. m1 
mer... But: howeyer we repeated the | ha 
Experiment with one of the beſt we | of 
could take -of the above-mentioned | of 
fize; and ordering the matter fo, that | Mc 
the Mercury: incumbent on her, ( for | up 
there was ſome beneath her,) appear- | co: 
ed to beof a Bro eater, Height than the] ot! 
Fo W whe moye one: or ok of her little the 
leggs divers. times , though the tube|| "pn 
were: held upright : ; and thereforeÞ'g01 
nea(uring the height of the Mercury] bei 
wove her, we found it to amounttP'ſen 
| Mjnches and better, and: then free-J'ing 
ing her from this preflure, we overly 'be 
'y 
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ved, that ſhe immediately found'her 

| leggs again, and: moved up and down 

| briskly enough 5; but when ſhe: was 
| | loaden with 23 or- 24 inches of' the 
| | ſame Quickſilver ( thoughthe liquor 

| were ſoon after poured-out ) ſhe gave 
| no ſigns of life, which I ſuſpe&ed 
- | might happen, not ſo much from her 

e | having been oppreft by the greatneſs 
e | of her weight, as from the grear care 
{ Jof the Operator to; tet down” the 
t | Mercury. very obliquely and 'warily 
r | upon her, And this was the rather 
- | confirm'd in, becauſe having got an 
x | other Fly of about the ame bioneſs 
ie | though when ſhe was at the bottom! of 
|| the Quickſilver, ſhe ſeemed fo com... 
{'preſt as horto have any motion we 
re] pools ph notice of, eek _ her 


-| in ng about. and Gregor ro "dit vis 
'ber wing: , though the- pillar of Mer. 
bf { 3 cury, 
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cury,: that had leaned upon her , a. 
mquired to: aboye 27 inches. And 
| preſume, the ſucceſs would have 
een; much more confiderable, if the 
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| what above 25 inches; and though 


ſhe was not obſerved-to move under 


| ſo great a- weight, yet when once it 


was taken off, ſhe did not appear 
hurt, much leſs cruſh'd to Death by 


| it, and probably would have efcap'd 
| undera mich greater weight , it the 
| tube, which was too large, had not 
- | already imployed all the ſtock of Mer- 


cury -we then had at hand, But I do 


— that what we did try will 
e available to our purpoſe, fince we 


ſee clearly , that fo ſmall an Animal 


asaFly may ſurviye ſo great a pref- 


ſure, and'that ſhe could not only 
live, but was able to move ſuch long 
and flender Bodies as her leggs, when 


inches of Mercury, and ( conſequent- 


ly by a weight equivalent to a pil- 
lar-of water of above 1$ foot and a 
| half, which being above 590 times 
"her own length, an 


7 the 
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the eſtimare our meaſure ſuggeſted ) 


many times more her own height ; ſo þ 
that a Diver, 6 foottall, C which | is Ie 


ſomewhat morethanan ardinary mans ht! 
ſtature, ) ro have as many. times his Pri 


height of water above him, as our Fly ho! 
might have had and yet. have moved hofi 
under it, mult dive ( at leaſt | in freſh x1 
water, ) to near, a hundred fachom, by 
which is a far Sreatef, epth ( per: Þe 
haps. by 5, or, 6 times, ).than , - for Pu 
ought. 1 cou ld learn by. inquiry : the 1 


Divers cither. fot Forhls or. Pearl are Fri 


Pr jyoves you. 


Th | = 


% 
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The rſt is , that there would be 
nuch. more weight i in what he ob- 
þts, 1t our Aﬀertion of the gravi- 
water in water were, like the 
Principium Hylarchicum , a meer Hy- 
othetis advanc'd, without any clear 


bofitive proof, whereas our Dofrine 
Þþ ot only elſewhere direfly proved, 
+» particular Experiments , but by 


Ihe very controverted: one of the 
ladpole ; to elude whoſe force ſo In- 


« {nious a perſon is fain to flye to a 


Frinciple, that,(to ſay here no more,) 
knot Phyſical. And from this firſt 


| bf the cy I lately mentioned '\I 
Tall haſten .to the ſecond, becauſe ir 
Fill require to be longer infiſted on. 


'T ſhall then further repreſent thar 
Ihatever power he is pleas'd to ſup- 


Pole at the bottom of the Sea to ſul- 
tend the impreſſion of - the incum- 


ne Water, 1 think, that ſuppoſition 
Pogt to glve place, it not to our for- 
mer 
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mer Ratiocinations , yet tro experi.hlfo 
_ ence it ſelf, which ſhews there really {ybſe 
Is 4 great preſſure exercis'd, Wy the ſas + 
Water at the bottom of th&Sea, ' 1h e 
*$Sir Rt. remember, thata friend of the ri 
' Learned * DoRors and mine, whoWorr 
is ſo eminent a Virtuo of 1300 have] - 
been often Preſident of the Royal Se. 
ciety, related a while fince to mf * 
that'a Mathematical friend of his "MN 
whom he nam'd,” having had an op-fe h 
_ porcunity to cy an Experiment , Iſlkp 
have in. vain' hdeavoured to get try-flis | 
ed doe me, had the Curioficy to leþ by 
_ GOWN In Aa gee in a, A oe” Ut 
rer wh win. in.at " orifice 0 oh 
any other partzbur when he had - Ha 
IGup again, he was much. ſurpriz 6 
to ind 'the dk of his Peyrer-bottl Ken 
' very much compreſs'd, and, as 'rwet % * 
f WR inward by the Water. Its 
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: fo not long fince inquir'd of an 
y ſerving Acquaintance of mine, that 
has 4 contidetabile eſtate in Amerita: 
Thhhether he had not try*d to cool his 
Ji fink, when he id through the 
vf brrid Zone, by lerting down the 
1 = to a great depth'into the Sea, 
1, if hedid, in what Condition he 

i efbund them when they were drawn up 
i 1in. To which he anſwer'd, that 
& had ſeyeral times employ'd chat 

4 kpedient for the Refrigeration of 
7s Drinks, © bur was at firſt a- 
Þ hed to find the Corks, with which 
6 ſtrong, ſtone-bottles had been 

uþ al ſtopr before, ſo forcibly and ſo 
by thrihſt 1 in, that'they could ſcarce 
hve been ſo violently beren in with 
ql 'v. daminer, and "cwas ſcarce poſfible 

op b' vet 'rhem out; And an other In- 
Wknions Perſon, char pradtiſes Phyfick 
ſ '% ie Indies, Favitn" the like Oe. 
"put to him, anſwer'd me. that 


he 
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he had ſome while fince had the Cy. " 
riofity to. try in a very deep part, * 
the Sea, whether. any freſh Watewhf t 
would ſtrain into Stone- bottle ret 
through..a thick Cork: ſtrongly [topt [as * 
In, Hoc) having let it down withalwir 
convenient. weight to -160 fathom, [mor 
was much diſa ppointed,when he drey par 
ic_up;,-þy finding that the. preſluejn « 
of the Water at 1o.;vaſt a depth had fry 
que cheuſt down, the iCork 'nco the ſcol. 
- of thebotcle ( which elſe pa Jpoſ; 
ha aps would age. | LO. cruſhed ture 


Par 5 ing = aa_g: "Natuj he 
to-do/ the reli for. fear, of. a-Vaguun;an 
I, will not lanch: into the..Contrs:[ithe 
verlie, whether Nature do any ul Veſ 
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1b fugam Vacut G but only anſwer S 
{iihat 1 cannot find by the Relations 
rlof the Divers or otherwiſe, that "tis 
$lever ſo cold at the bottom of the Sea, 
thas 'tis frequently above ground in 
a Winter, when great Fiſhes are com- 
{monly ſaid to return co the- deep 
y {parts of the Sea for warmth, and yer 
ein the ſharpeſt Winters 1 never ob- 
drv'd Corks to be driven in by the 
Efcold of the Ambient; nay, 1 pur- 
Ipoſely tryed with a Frigorifick mix- 
(Jture, that very intenſe degrees of cold, 
fuch as would quickly freez many 
ks | .1quors , would not occafion the 
[breaking of thin bubbles of Glaſs pur« 
6 [poſely blown at the flame of a Lamp 
idfand hermetically ſealed,” 
ef And to ſhew od oculum (as they 
fefipeak ) that Water may preſs more 
n;Jindmore, as It grows deeper, againſt 
&ſ[thei {topple of a Borcle "though the. 
8 PYellel be inverted, 1 will ſubjoyn 
obI: 7 this 


"0 
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this Experiment. Becauſe we have ng [over 
Water hereabouts 'thar is near deey ſeri 


water did in the above recited tryals, ſjett 
I thought of a way of fo clofing thy ſlimt 
Glaſs-veſlel, as that the ſtopple ſhould Jup t 
keep aſunder the Air 1n the Veſſel and br d& 
the ourward Water., and hinder al} fry 


* | 
g [lac 
bar 
lhe 


: 


long): Cylindrical neck; 
Ly Was large .1n propor- 


+ 


Pillar of. between half an inch-and [ww 
an-inch ; hen, a-piece of \very fine [Wa 
Bladder, dipp'd in Oil; was fo tyed P\ire 


oyer Ji 
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; lover the orifice of the Glaſs, that no 
z [Mercury could falf down or get our, 
«nor Water get in at the orifice , and 
. (jerche Bladder, by reaſon of its great 
> [imberneſs, might be eafily thruſt 
| ſip towards the Cavity of the Vial, 
1 ſor depreſs'd by the weight of the Mer- 
| feury, This little inſtrument, firſt 
; furniſhed with a weight of Lead ro 
} fink it, being inverted, the Mercury 
, [efcended into the neck, and cloſed 
p ſhe orifice as exaly as a ſtopple, and 
z jet with 1ts lower part depreſs'd the 
# [adder beneath the Horizontal Plane, 
4 [hat might be conceiv'd-to pals by. 
Ide orifice ; then the Glaſs, being a 
- [yhile kept in the Water, (thavrhe 1n- 
 [luded Air might be brought to the 
[{emperature of the ſurrounding Lf- 
1 or.,) and by a ſtring; let: further . 
[9wn-1nto the ſame Glafs-veſlel filFd 
e [Yabout two foot-in height, the prel- 
d [ire-of the Liquor againſt the orifjce 
on | TIE of 
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of the Vial did by degrees drive uy 
the Bladder and the Mercarial ſtoppþ. 
into the cavity of the Neck, as way| 46 
maniteſt by the aſcenfion of the] * * 
Quickſilver ; and when the inſtru. | # 
ment was leiſurely drawn up agamy | # 
the weight of this Mercury made i] 
fubfide and plump up the Bladde'ſ 
again as before, An Experiment <v 
kin to this, and therefore fit to con | 
Py: WL firm ir, 1 have deliver n 
_— another * Diſcourſe. 
= And here 1 ſhall ſubs gra 
joyn what very opportunely occurrd Ja 
. tome fince: the writing of the lat} 
page,” Meeting taſwally with an In-J*a 
genious Mechanician , \( whom you<&tl 
* In the Tra will find L have * elſewhere] I 
of the Differ. mentioned ) that deviſeda] le 


P 
acres ſuit of *cloaths and other} 


and. Fluids, 


'N 


" accommodations, (where - 


in] once ſaw himilet down Into tht HK 
Water, ) by whole Hel p and that of Me 
EF bal Wo: 


| 
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| a boat he could ( and did ):continue 
| there a great while at a conſiderable 
| depth under water , and there work ; 

| Up d him afreſh ( tor obtain fuller 

informations than formerly ) whe- 
{ cher he felt not che 'prefiure of the 
| watcr , againſt his breaſt and. belly, 
\| co which heanſwer'd me ( more car- 
;| cumſtantially chan he had-betore.) 
| thac when he was about 4 or 5 yards 
under water , though but in the Ri- 
Iver 7hames, his breaſt .and abdonter 
{was ſo comprelt , that: there being 
Ihardly room. enough left tor. .the 
free motion 'of his Lungs he. could 
:| ſcarce fetch his breath, and was ne- 
x |celfitated to - make them: draw. him 
ie quickly up, and that. ( among; his 
al Aer tryals to improve hls Login MM 
r[Maving tor remedy hereof ; cauled'a = 
; 1 26k of Armour for the Cheſt and 
tnck,to. be made of Copper ,, though 
| - ifſneſs of the Metal perks | 


"HED him 
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-him from receiving any-miſchief in 


thoſe parts, -yet in the others, where | y;e 


only the Leather, though ſtrong, wag | 
interpoſed , "when: he-came to the 


depth of about ſix fathom » though | | 


in freſh water, he found a great pref. 
ſure againſt- his legs and armes and [j 
all- the other parts againſt which 


the water. was - able to thruſt the {3 


Leathern ſuit inwards. - And this Is. 
preſſure being found by him, as he |; 
told me, pretty, equal ( againſt all It: 
the-expoſed parts, tor from the other, þy 
which were more yielding and ob-þy 
noxious, the: Armour-kept it off ,) ths 


E received; no Miſchief from it, nor' fig 


i t * Hiich: Incommod] ity. (and ſome | lac 
he might expett from 1d ſtiffneſs and-hho 
unequal "lelding of the Leather ; )f0! bn 


thathe could ſtay underwater, though ble 


net ſtill: at ſo! great a depth, abit 2% 0 


hours or longer. And upon the wholef bn 


mater: he: anſwered me, that he Wn 
'3$ © s Wwe 


bo 
1 Jreafon of the t 
* Iring ſuit or in 
 Iteams of his 
It, and- other 


er with” the preceed 


t 2 ing 
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ing Experiments, may well ſuffice for | 
our preſent purpole, For, by what 
hath been ſaid it appears, that Wa. 
ter does attually preſs - againſt bg- 
dies, whether ſpecifically lighter or 
heavier*than it ſelf, placed under | 
water, and that this preſſure in, | L 
creaſes with the height of the wate 
above the ngarigg Bodies, « And] 
this being ſo, it is not more ne-| 
ceflary for me han for men of other; 
inch to give a clear reaſon why] 
Drvers can refiſt ſo great a preſſureÞ-pr, 
of the incumbent water. And theyfo 
preſſure of the water in our recitedſ-the 
'1 xperi ment having manifeſt riſen -n 
upon Inanimate: bodies, which-1 
not capable of prepoſſeſſions or gi how 
ving us partial informations, wil | bel 
have much more weight with -unpR q it 
" Jadiced perſons, than the. ſuſpicioiÞ®ps 
and ſometimes diſagreeing accoutl if 
of 1gnorant Divers , whom S| 'pr 
1cal br; 


£ 
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dicate opinions may much ſway, and 
whoſe very ſenſations, as thoſe of 
other vulgar men, may | be influenced 
| by Prediſpoſitions and fo many other 
I Ciroumitances that they may eafily 
| give occaſion to miſtakes, I know,that 
| Learned men, that never were con- 
r{ verſant in Hydroftaticks, are wont 
i] to think 1t very difficult, if not im- 
J poſtible, to concelve, how ſo weak 
ra thing , as they fancy an Animal 
j]to be, ſhould avoid the being op- 
i | preſs'd or ſo much as harmzd by 
eſo great a weight of Water, But',, 
dſ-chey- chat ſhall atrentively conſider © 
W what has been offer'd cowards the 
F removal of this difficulty, and re- 
4 member, how little they would have 
: bel ieved , that there is ſo great a 
if difference, as we have by the Tad- 
"A zole, the Fly and hes inſkances, 
Fhewn there really is between the 
ol vreflore of Solid and of Fluid bo- 
Wy —- t'2 dies, 


F. I 


; 
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dies, will, I preſume, be apt to think | 
ic fit, that, if for want of a ſuffici- | rec 
ent Hiſtory of matters of tat any | De 
{cruple remain about the. Solution 910 
we haye offer'd from the nature of | to 
the Uniform preſſure of Fluids, and | 

the Firm ſtruQure of the Humane bo- 
ay, We ſhould, to. remove thoſe re- 
maining (cruples allo, rather range 
about. tor other Phyſical helps to 
tolve more compleatly the Problem, 
abour. ſuch a thing as Compreſfion, - 
which is an altion. purely Corpaxeal 
and Mechanical, than for want of 

2ady aud compleat Sol urion-to tlye 
othe-jmmediate: interpoſition of an 
Mn ate lab; INC waltaligenit, yet Crea» 
' red Agent, to explain clearly whoſe 
wanner of working would be. a much 
more difficulr-Task,- than-the ſolu- | be 
!on of the Phenomenon wirhgut | thi 


| a 


Ong now, Sir, having, cocked 
"YO 


| 
, 


F 


| requiſite to write upon the Learned 
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to you the Refle&ions I thought 


Doors diſcourſes againſt my. Hy- 
potheſis and Explications, relating 
to the gravitation and preſſure of 
| Fluids, 1 have little more to trouble 
| you with in this Paper, For, though 
in the latter part of the r3th. Chay- 
ter the Dofor' 1s pleaſed to ſpend 
divers pages in the Explication of 
| divers of my Hydroſtatical Phe- 


{| nomena by the Agency of that in- 


corporeal Direttor, that he calls Prin- 
cipium Hylarchicum : yet. fince theſe 
| Explications of his are rather at- 
tempts to accommodate the Phx- 
nomena to the Hypotheſis, than ob= 
jetions direttly levelFd ;againſt my 
Solutions, 1 ſhall altogether for- 
| bear to examine them; the main 


| thing that I intended in this Paper, 
| according to what I told-you at the 


[Weginning, being to ſhew, rhat the 
4 mA 


140 Anfhhydroflatical Diſcourſe. 

Arguments urg*d againſt the Me. 
chanical ſolutions of the Experi- 
ments by me recited, do not evince 
aay of them tobe erroneous. And 
| have neither the. deſign nor the 


leaſure foliciroufly to examine by 
Dofiors Hylarchical Principle. f 


which | fhall only fay, that though [1 
he tells ys, -it is | * para "ice 

F Page a75-. tum. ad movendum - quo», Ic 
* qaower/ive materiam pro Pi 
data ograſtone 3---yet-fince he alfa Jck 


tells as, *-Owdd paris Þ 


* Page 1676 cule molis "op Jo Inc 


8.50 omnes pra ng above {Aſhnt © IK 


_ premi,,quamvis fingule ingulas in nil; 1, 
| lampartem premant,quodquepro mags [W: 
nitudine molis major - minor ve totius [ont 


ft preſſo;' and 'that-che farce by |th 
which it endeavours to keep the E- | 


lements 1a their true ang natural 11-0} 
[- ON- 2 c, * 


* in Hydroftai cal Diſcourſe. A 
Conſiſtence,, though it be very Pri 
's NO Invincible * 2 I ſee + 
j0need we have to flye to * Page 167. 
t, fince ſuch Mechanical . 
iffeftions of matter, as.the Spring 
ind Weight of the Air, the Gravity 
) F tuidiry. of the water and other 
Liquors, may ſuftice to praduce and 
Ticcount for the Phrnomena withour 
{courſe ro: an Incorporeal Creas 
Iuce , which "tis like the Peripate- 
icks and diyers other Philoſophers 
[pay think leſs qualified for the Pro- 
- Prince affignd - than' their  fugs 
Jacw, whereto: they aſcribe. an Un- 
| [limiced power , to execute its Fun- 
| [Rions, I leave it therefore to you, 
- ir, to judge which of the two ways, 
| explicatin an Hydroſtatical Phz- 
borne the Learned Doftors, or 
that w which L.have made uſe of, re- 
liſhes.. __ of the Naturaliſt. I 
L hall &-only cell JW, that if I had 
eH been 
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been with thoſe Jeſuites, that are] 
faid ta have preſented the firſt watch [D 
co the King'of China,” who took it [(w 
to be a living Creature, I ſhould {ſuc 
have thought [ . had fairly account- | 
ed for it; if, -by the ſhape, fize, mo: | 
tion, &c. of the $ privg-oheels, ba.” 
| Hnce and-other parrs/of the watch [whi 
| had -ſhewn,' that ' an Engine of be « 
ſuch a-ſtru@ure would neceffarily pro 
mark the hours, though I could not! lar 
have: brought -an argument to con- 
vince the -Chineſe-Monarch , that-i cial 
was not endowed with Life, From [the 
which - com pariſon - you will -cafily Iphe 
zather, | that what I have thought Jo 
my. " ſelf concern'd to--doe in this [by 
his.” was not to demonſtrate in [ad 
general, 'that there can' be no-fuch]wh 
thing as. the Learned Dofors Prin'Fin 
cipium Hyla rebicum,- but only-to inti- Jth 
mate, that, whether there be or not, [it 


our Hydroſtaticks do not need 1 
Not] 
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" do I think 1t neceffary to the 


| | Doors grand and laudable deſign, 
t Lelwvaih [ heartily wiſh him much 


| {ſucceſs ) of proving the exiſtence 
of an jnchanives ſubſtance. For 
. [as I chink, Truth ought to be pleaded 
. {for only by Truth; fo 1 take that, 
{which the Dofar contends for, to 
f{be evincible in;the righteſt' way of 
7 proceeding by a. perlon of far lefs 
tlkarning than He, without - introdu- 
- ang any precarious Principle ; eſpe- 
C Jeially experience having ſhewn, that 
[the. generalicy of Hearhen Philoſo- 
phers were convinc'd of the being 
ot a divine Archite& of the World, 
[Þy the. contemplation of ſo _vaſt and 
[admirably - contriv'd a Fabrick , 
h [wherein yet-taking no notice of an 
immicerial Principium Hhlarchicum, 
- [they believed things ro be managed 
[!t. a: meer. Phyſical way according 
o [ll 0 


Ly o oy T 
\ - 
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to the General Laws ſetled among | Ac 
things Corporeal, atting upon one | de 
| another. .. And after this I have no. | ;> 
thing more to ſay, but that I would | 


not have any thing that I have ſaid 
-miſconſtrued to the Learned Doftor, 
prejudice. * For: *is not neceffary, | 
'that a preat Scholar ſhould be a 
- good Hydroſtatician, And a: fey] 
hallucinations about a ſubje&, 
whicly the 'greareſt Clerks have bem] 
generally ſuch ſtrangers, may war | 
Fant us to diſſent 'from. his opinion, | 
without obliging us to be enemies] 
to his Repuration.' : And. therefore | 
_ if you have foundany thing in this|- 
Paper - inconfiſtent!-with a. juſt ren- | 
derneſs of that, you have not only [\: 
my conſent, - but my defire to alt] 
it, as-an Expreſſion, that doth notÞ* 
well comply witch. 'my Incenrions | 
of not” appearing -any: farther : 4 


1 
q 


$ 
' 
; 
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| Adverſary in our Debate, than the 


| defire of ſhewing my ſelf a Friend 
| to the Truth I was to defend, ſhould 
exact of , 


SIR, 
Tour : Wc 


An Hydroſtatical 


LETTER; 


Written Feb. 13. 1675+ 


Containing a Dilucidation of an Experi- 
| mentof the Honourable Author of theſe 
| Tracts about a Way of Weighing Water 

in Water , upon the occaſion of ſome 

Exceptions made to it by Mr. George 

Sinclaer. * | 


*In his 25droftaticks, printed at Edenburg 1672, p.146. f]. 


READER 


JT He: en "Be Diſcomſe ils 
juſt finiſhing in the 


Preſs, there came ta the 
Publiſher s hands a dilucidation - 

lof an Experiment of the Ho- » 
| 2onrable Author of theſe T ras; 
about a Contrivance of his for 
[Eſtimating the Weight of Water 
[in Water , formerly publiſht in 
|Numb. 50. of the Philoſoph. 
| Tranſations, and by the fol- 
1 wing Diſcourſe clear 1 from the 
xceptions to be met within Mr. 
u _ 


To theReader. 
George vinclair's Book | en: 
itFd The Hydroſtaticks , &c, 


printed at Edenburg, ty 
ch Dilucidation, becd 


An fydrofttial 


ns” 
2 | 
r 
«. 


Written Feb, 13, . 1675 | 


Containing a Dilucidatisn of an Experi- 
ment of the Honourable Author of theſe 
Tradts about a Way of Feithing Water 
it Water , upon the occaſion of ſome 
: Exceptions — to it by Mr. Fees 
Sinclair, * 


I*mn his pints, printed 'at Hs 672. p.146. f. 
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F NAlling this night in' Pav/s 
RY. # Clureh-yind for the Ingenious 
My, Rays Travels, that you yeſterday | 
Jeammended tome.,..Lwas alſo-ſhewn 
_JaNew Treatiſe,-that IF never ſaw be- 
\ [tore; of a Learned Gentleman, and 
- Ihaſti] y running over the ndex, found 


M Liar of mine declared In- 


a2 fuſs 
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ſufficient ; and though, being hin- 
der'd to make haſt home, 1 It be A late, 


that far from having time to peruſe 


the book it ſelf, ( which T tell you, 


that you may not. now expe& any | 
Charatter of it from me,) I have | 


been ſcarce able to read over , more 


than once, what direaly concerns 


me in it; yet I ſhall adventure to ſay 


ſomething about It this night, for fear 
hould nor, in ſo bufie a time as this, 


be allowed todo it.to morrow, 


Whereas then the Learned Objeftor | 
havingcrecited my experiment about | 


_ welghing Water in Water, as you 
were pleaſed to. publiſh it in a book 


enriched with ſo many better things, 


the * Philoſophical Tranſe- 


*Numb, 50. © &Fions, begins his animad- 


_ + _ verſion. with faying *thatÞ* 
"8 hrs z5 a great miſtake.. 1 ſhall not: * 
1n chat much oppoſe him : s For _ 
polling the Ss ks between us 1s no * 


mucl 


SÞ. * . 


much more than verbal. 
cauſe my Experiment coming abroad 
by it ſelf , and ſuppoſing things 
Te I had formerly proved, and 
publiſhed , but which were not 
expreſly referr'd to in it, I wonder 
not. that my meaning ſhould not by 
all Readersibe fully underſtood. And 
therefore, to cnplain my ſelf on this 
occaſion, give me leave both, to re- 
peat my Opinion, and to ſhi 

on what occaſion and how fa d 
| fſignd to confirm it by this Experi- 
| ment. My opinion then was, and till 
is, that as water 1s a heavy fluid, fo 


4, does retain its Gravitation Hd 
power of preſling ; by which 1 mean 


2 tendency downwards ( whatever 
. the cauſe of that gravity be, ) whe- 
.. ther it have under it a body either 
4+. ſpecifically heavier or lighter than 
«|... .it ſelf or equiponderant to it. For 
| 1 | teo not what ſhould deſtroy or 
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aol 


_ OOO ——— ce _ 
- ” wav 4 4.40 fa” SC Ws, Ty -_ _ - & _ - = _ 
= Pr gy k F; bd at IS Re TORT IT 4 20A wy a OP 25 "4 ARR n l qe _— 
"* - c Cour Re ue "= " _ — — ; = TOI 1 1m 2 Ie” am 4” 9 ny ” FG, 1 8, 1 uh > CELLY 
uy > - 0 - —_ _— 3. Tr DO -1 « REI 
__ £ $4 _-_— - 
y RON » 9-64. ES my l pave? 5g wv 4 . 
a matte ee, " 
- . l 
- PEE ie] 4 


154 An Hydroftatical Diſcourſe. 
aboliſh this Gravity , though many 


things may hinder ſome cftedts of 
And therefore 1 [uppcle, that 


in Air but in Water too, and in 
heavier l1quors, and conſequently , 
by vertue of chis, the liquor pref. 
les upon them; bur 1t a {urround- 


ing tlyid have, upon the ſcore of 


ts. ſpegifick Gravity, an. equal or a 
a! tendency -downwards than 
SP wall, a verrue of that, be 
abls, to impel up this liquor or. ta 
keep Ic from \ually deſcending : 


{o chat q pation of :water. ſyppoled 
1Ged tit a Veſſel of the ſame 


[9 Di - yncly ded. 
ſpecifick weight with water, this por. 
fin, 1 ay, placed ina greater Quan- 
fity. of the: ſame water will neither 
riſe. nor - fall, ag»bohave elſewhere 
16wn ;- but yet itretains/its Gravis 
: ty. there, only this -Grayityis kept 
from king, it offualiyi defrend. by 


the 


Water retains 1ts Gravity - not only 
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the contrary ation of- the- other-wa- 
ter, whoſe ſpecifick Gravity 1s ſup- 
poſed equal; as when a juſt bal- 
ove 'E loaded with a ond weight 
in each of its ſcales,- though neither 
of the weights actually deſcend, be- 
Ing hinder'd by 1ts counterpoiſe, 
yer each retains its whole weight , 
and with it prefles the ſcale it leans 
upon; ſo that our lately mentioned 
included portion of water does, real- 
ly preſs the ſubjacent water, though 
it does not aGually de preſs It, or, 
(as perhaps a School aan would 
phraſe it ) does gravitate on it but 
not prezravitate. Nor do I think, 
that the only way of judging, whe 
ther a body gravitates, is to ob- 
ſerve, vhothus It afiually deſcends, 
fince in many caſes its Gravity may 
be proved by the Reſiſtance it makes 
> 77 hay vikdios , which, 1f it were 
not one, would raiſe it : As may be 
u 4 _de- 
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declar'd by what 1 juſt now noted” 
about equal weights in: a 'ballance ; 
And for want of this diſtintion I. 
have known even learned, men, treat- 
ing of Hydroftacical things, miſtake 
both me and the Queſtion, - 
\ The next thing I had totell you, 
15, that the Adverlaries , [ had to 
deal with both in Print and | in Diſ- 
courſe, denyed, that in (ſtanding ) 
Water, the upper parts did preſs or 


gravitate upon +the lower; and I 


chough they could - not -but grant, 
that the ew weight of the Wa- 
' rer aid gravitate upon the bottom 
of the Vellel ;/*yet they would have 
_ the parts of 1 ir to-do ſo adione com- 


_ uni; ( as they ſpeak.) and fancied [th 


1 know. not what power of Nature |} 
to: keep the homogenequs portions | 
of Water, as well as other Elements, | 
irom preſſing one another; . when 1k 
Js In Us Proger place, Again 
eats 
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his Opinion, ( which I preſume my 
[earned Adverlary and I agree in - 
oppoſing, ) It was alledged-, be- 
ides other things , i [ found 
nany,, otherwiſe good, Scholars 
Ivere not fitted to underſtand, That 
If a Glaſs-vial or bottle, well [topt, 
yere deeply immerſed under _ 
lit would {ſtrongly tend. upwards ; 
tout if 1t were =" unſtop'd, 

when *twas thus immers'd, fo as the 
[water could ger in, abſtraQting from 
pr allowing for the weight of the 
IGlaſs it ſelf, *twould by the wa- 
ter, thar oroutla in and W's our 
the Air., be made ſtrongly to tend. 
Townwards and continue ſunk. Bur 
his not ſatisfying , . becauſe *rwas 
pretended, that the reaſon of the 
empty botrles emerging when ſtopt 
Ivas the poſitive Levity of the Air 
[0 was filled vis. and rhe. finking 


of 
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of ir, when -unſtopt,, was from the of t 
receſs of the ſame Air , that by the ſthus 
intruding Water was driven with |yith 
large bubbles out: of the bottle; Io f 
Sos ht this evaſion might be oh! mig] 
viacd by contriving an Experiment, jyith 
wherein the Water thould be plen-loy 
cifully and: ſuddenly admitted intyſiert 
the Glaſs, and yet no Air expelled] B 

- out: of It, (which Cliiepogct [hou 
therefore took notice of, where ly. 
ſay 410" babble of Air appear 'd tþf n 
emerge or eſcape through the water, )hur 
ſo that ,, if then the- Glaſs thac wasÞuſt 

kept up before thould fall: to theſs 

boron with a gravitation amount 
ting -t6 a confiderable weight in reÞ 
ſped of” ns capacity , the finkingÞſe 
of it could nor by them be afcrib*Þu 
ed. as before , to res receſs of the [1 
B Air, endowed, as they ſuppoſe, witlÞeic 
poſitive Levity , bur to the weights] 
| ol 


x 
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of the admitted Water, which, when 


thus weighed, would be iviron'd 


(wich Water of the ſame kind: And 
[lo ſhew., that this admitted Water 
(night have a-confiderable weight not- 
,ichſtanding the place itwasin, 1 im- 
.þloyed a pair of ſcales after the man- 
oher that is recited in the Experiment. 

dl By what I have been diſcourſing, 
thou. may conceive, that, however 
IÞy. expreftions diſagree with thoſe 
bf my Adverlary , the diſtance of 
Jour! opinions 18 not ſo wide as at 
sÞuſt fight it ſeems, For he allows 
hes well as I, thar-che ſuperiour parts 


n-pl 'Water do by their Gravity, (for 


Þ-know not on what other ſcore 
ih fy call do” it, )-''preſs the inferi- 
b-pur. © But this he kl not. have 
rok 

yl tiphs or-gravitates in hater ;/where- 
1 ſcruple not to cloath\myilſence 


1Qunt to this expreſſion, that water. 


la 


® +3 l 
: | © 
THE 
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in that expreſſion, becauſe ] think, 
| water does always cxercile its m 
vity, though itdoes not always pre. 
gravi:ate or actually deſcend, being 
often (,as 1 noted above) either]. 
impell'd up by an oppoſite and. 
prepollent Re or hinderd from,,.: 
deſcending by the Reſiſtance of othe] 
water that counterpoiſes it: to that] 
 +fhethinks, that in my Experiment] 
meant. to-propoſe. a method of me-[... 
king Water deſcend in Water, and} 

” weigh it in that. Liquor with 2 pail 
27 of ſcales, juft as it would we It 
— the {an e Water:2 piece of Lead off q;1 
ortion 'of FA ereury , which i 
much Hheavier in fpecte that 7, 
Water, either he miſtakes Nos . inten-ſ aj 
I tian, -or .I:did not ſufficiently del, 
clare it, | But chat which | delignelſ) 
>  _ £0 ſhew, and, for ought I can-yeÞ, 
Ss have ſhown, Was, = by the tl, 
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of an ordinary ballance , it may be 
*Imade appear, that Water admitted 
*linto the Glaſs-bubble, T mployed, 
kid make the Glaſs-bubble weigh fo 
{much heavier than it did beſiny 
{that Liquor enter'd into it; and thar 
this new weight, that was 'manifeſt- 
ed by the ballance, was not due, as 
1 my teas ſuppoſed, to ſuch a | 
receſs .of the Air as I mention'd a 2 
while ago. 
'- And now, vir, It vid be proper 
*]to take notice of ſome. paſſages in 
[the Objefors Diſcourſe, in order to 
| Witocidare the ſubjeft of it, Where- 
[2s he fayes ( page the 149, & 150, ) 
| Take a piece of wood, that is Tighter 
In thoth than Water, and add weight 
"to it by degrees, till it become of 
"the ſame weight with Water ; knit it 
with a firing to a balance, and 
nf it in Water, and Jou will find 
the 


4 
&} 
wh 
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the "rk weight - ſupported by the | 
water, . 1 anſwer, that this does: not | 
at all overthrow my opinion, but IC 
agrees yery well with ir. For, ſups [ey 
poſe,' the', weight -you add to the 
light: wood be Lead, it cannot: by [it 
{aid, that the Metal - loſes: 1ts native 
ponderofity. whilſt it' reſts in-: the 
Water'; and the reaſon, why: if. dex fe 
ſcends? not, -15, that-1t andthe wood, [CB 
It 18 joyn'd to, are hinder'd by the |v 
equnterparſs; of - the Gollaterab Wa: 
ter, whieh-by its/prefſure; would'rails | 
the ſurface ofthe —_— A Ai 


ths Frags of ongn to: Ah ens $07 4 
Wane up watds of. the Water , .bes Ihor/ 
SOA TAEY © upon: the 2060u5k r N 
. Di.thet Gravity, thews that they doiin [te#; 
my: ſence gra urtate (though —_— Cf; 6 | 

gravitate.) Agaith | 
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' Again, "if you' pleaſe ta confi- 
| tir the caſe, put by the Objedor 
If page the 5, ) and: caſt your 
; [&yes-upon his Scheme, which, (ſup-+ 
Ipofing you to have his: book ) *b 
| {ſhall for brevities'fake make-. uſe of 
| fat prefent;; you will find him-chus 
| ay * Now, . I ſay, "tis } 'S 
ſx ounces: of the weipht *vid. page n5r« 
1B 3-3 that. makes this 
| Lolteration , and turns the ſcales 
For,” if -v2' ounces fink. the: Glaſs be- 
hy the Water, when it is: (ful "of 
fir and no Water in it, then ſurely 
care ſufficient to ſink, it when its half 
Wl. And thereaſon is, becauſe thare 
s-a' leſs potentia or: force m6 imches 
bf Air by thevone' half \to: :counter- 
' [Poiſe 4 weight of 12 ounces) t him an 
$12 inches-of Air. Therefore this\ Ait 
y ing reduc'd: PR: V2 inches 'to\ fixs 
4 je uf take only 6 ounces to ſink, it; 
To 
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To which I anſwer, chat 1 knoy 
not yet, what, on this occaſion, he 
means .by a potentia or torce in: 6 
inches of Air to counterpoiſea weight, 
of 12 ounces. _ For by the. term 
counterpoiſe , where the Queſtioji is » 
- about: Weighing ,. one would think | ®- 
he ſpeaks of- Weight: and yet Air, bg 
according*to. the vulgar Opimzon, i 
. poſitively light; according to us, 
though it have a-gravity, yet inouwr | © 
caſe that) miſt amount-to-ſo little, ke 
that what: Air the +bubble-needed-19 PU 
fill i, "could. not weigh at moſt-a 


ove 4 or: 54 grains: which” theres 


© abs ling to my. opinion, the rea-| ba 
for of | the: Phanomenon 1s clear &-| ** 
nough without medling with: che Po- bo! 
 tentia of the Air, Ke 1t we con-P* 


_ceive a horizontal Plane to divide Te 


the Water mentally , and paſs 6 * 
_ 1 
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| che bottom of the ſuſpetded bubble!; 
| before the little Fem be taken off, | 
there 1s a far greater preſſure: upon 
the other parcs of that Plane than 
upon that, which lies under - rhe 
bubble, in. regard they are preſt 
by the weight of the Collateral Wa 
| ter '(4, L, G, D, MC, ) whereas 
| cheather»1s 'preſt only by the weight 
of a . body very much . lighter than 
lis equal bulk of water : {0 that, to 
keep the bubble from being forcibly 
G buoyed up , there was requilite -1 8 
ounces of Lead that make up. the 
| Plummer (BY to detain vir under 
4 Water, and keep the: beam of. the 
[8 lance (50hant' that when ac- 
cels 1s. given (atC ) to the neigh- 
| bouring Water, it is by rhe weight of 
| ihe collaterally ſuperiour Warey. im+ 
. |.pelfd inco-the cavity of the bubble, 
[here the Air, _ much ws 
X C- 
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| before, could not reſiſt its ingreſs, 
and thereupon 6 ounces of Water 


ctting in, that part of the 1mag]- 
nary Plane, on which the bubble 


was incumbent, 1s preſt by a greater | 


welght than formerly by 6-ounces, 


and conſequently there needs the 


like weight. in- the oppoſite ſcale of 


the ballafice, to. reduce the ſcale to 


an Equilibrium, And it we ſup- 


ew /Equipondiun ,- the account of 
ne Þen0! nenon. ol be the ſame, 
as, af. you- actentively confider it, 


you will clearly þ percelve.  Andthe Wy 


poſe, with our Author, the Glaſs to |: 
bis compleatly full of Water, and 

che counterpoile. in the. ſcale (0 ) It 
to need 6 ounces more to make a | 


reaſon, why' the additional weight of [Lea 


6 ounces: is required , will be, that [12 
the upper half of the bubble , that Iit-; 


before contained leſs than three of" "9 


four | 
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| four grains weight of the Air, be= 
ing now fill'd with Water, amount- 
[ed to fix ounces more of Water 

than formerly, and fo the countcr- 
| poiſe in the oppoſite fcale (0 ) will 
| need the weight of fix ounces to make 
[anew A quipondium, 

| Congruouily to this explication 

[vhen the Examiner ſays, 

* Now [ inquire whe- * page12. 

[ther theſe 18. cunces 'afe $0 
[the Aquipondium of the Water within 

the Glaſs. or of the weight of the 

Werad (BY? *Tis impoſſible they can 

[counterpoiſe both, ſeeing the Water 35 

ww 12, and B 18. It muſt then 

ither be the dounterballante of the 

Vater or the counterballance of the 

Wead. It cannot be the firſt, becauſe 
P22 cannot be in Aquipondio with xs ; 

t muſt then be: in the ſecond Or if 

"Wee x8 ougfes in the:ſcale- (0) be 


% 2 the 
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the counterpoiſe of the Water within 
the Glaſs, I inquire what ſuſtains the 
weight of the Lead ( B )? The weight 
of it cannot be ſuſtained by the Was 
ter, becauſe "tis a body naturally 
bbavier than Water ; it muſt therefore. | 
be ſuſtained by the balance. I anſwer, | 
that this ſpectous objeQtion ſeems (for 
It 1s ſomewhat obſcurely worded ) 
to be founded upon 'a miſtake of my | 
meaning 1n'theQueſtion, However, 


- 4s"'to che Phenomenon it elf; ac- 


cording 'to my ſence*the £8 ounces 
In the ſcale (0) are the counter- 
Ounces that | hang 
_ from the oppoſite and zquidiſtan 
wp the ' Leaden 
Plummer ( B,) (which anſwer I fee] 
nor how our Auchor prevents. ) But| 
hen you will ask, what counter-| 
/poiſes 'the ' Water in the bubble 1 
_ which alone weighs Wounces ? I] 


poiſe of the"s8 


. . Scale and 426m u 


_ Rmms mg oO 


| 5: fopuy by 


Fay gg | eawnp A RXÞ*! a > AY 


how s 
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anſwer, thar 'cis the gravitation of the 


collateral Water, which preſſes the 
other parts of the lately mention- 
ed imaginary Plane, as much as 
the Water in the bubble, the weight 
of the Glaſs being here not rec- 
kon'd by either of us; and the Wa- 
ter incumbent on rhe - bubble does 
preſs that part of .the Plane on 
which they lean; 16 that there be- 
Ing in all 3o ounces to be fuſtam- 


ed, the 18 of the Plummer and the 


I2 contained in the Glaſs, the 
Lead- that hangs in the Water 1s 


counterpoiſed by 18 ounces in the 


ſcale, and the Water .in the bubble 


by the preſſure of the Collateral 
| Water. pi 
- -. - But. you will fay, that it ap- 


pears. not., that the included Warer 


preſſes at all, fince 1t does nat at 
* all deſcend.- Ta which 1 anſwer 


X 3 that 
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that as long as the. Water was get- 


ting into the Cavity of the bubble, 


ſo long it did manifeſtly gravitate 
upon the ſubjacent Plane, and a- 
Cually deſcend, railing the counter= 


adding more weight to that coun- 
terpoile, things are brought to a 
new Equilibrium , there is No. rea. 
lon why the grdvitation of the VVa- 
ter ſhould again change the now 
regain'd Zquipondium.. Suppoſe in 
the two. ſcales of a ballaties there 
were: placed two equally 'capacious 
and <p arpamorants Vials. 
pne {18 quite Tull and the other  al- 
oft full ; *ris evident, that the full 
Velſel will keep the ſcale it lean'd 
upon depreſt , and ; if you gently 
pour in as much” VVater into the 
wabll'd as the fill'd has more than 


ou» - the ſcale, that was. formerly 


kept. 


poiſe 1n the ſcale 3 : But when, by 


"whereof 
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kept rais'd, will be now depreſt, 

cill che beam be brought to = ho- 
rizontal ; ro Which poſture when it 
1s Once brought, the /Equilibrium 
will continne : And yet -1t will not 
be ſaid, that rhough the added VVa- - 
ter, Wwhillt it was filling the Glaſs, 
depreſt the icale it belonged to, yet 
it loſt 1ts weight, or, which in my 
fence 1s all one, did not oravitate 
upon the Scale, when the ballance 
was come to an Aqulibrium., bs- 

eruſe then this VVater did no longer 
deprefs ic. And how much the 
VVater in our bubble does , no'- 

withftanding its immerſion , gravi- 
cate, nous be vifible, it by ſup- 
poſition it were all annihilated, and 
no other. ſufter'd 10 fupply its room. 

For, then che ſubjacznt part of the 
imaginary - Plane being much eſs 
Load than immediarely before ,”- the 
X 4 welght 
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{upertour 


weight of the colliterally 
VVater would ſtrongly impell up 
che: bubble, if it wefe not kept in 
its place by a proportionable- ad. 
_ ditton of. weight -to the Plummer, 


that I ſhould fay, that:cthe 3o oun» 
ces , lately ond: ſhould be 
counterballanced partly by the 
weight 1n 'the bppofire; Scale, and 
y.. by the. VWarer char fills-the 


parrk 
lince this notion 


immers'd-hubble, 
maybe: warranted '&ven by.the com. 
| mon pratice- of weighing, heavy. S0- 
lids Hyaaaanioalyy 5 Or i 
would., fer :inftance , w eigh..a ſump 
of; Copper of 9 pound. | in'- common 
VVater, the: Metal ;- hangings by a 
_ Horſe-hair ynder- Vaer,; Neal need, 
according: tom 


tion'd Experiments, either: juſt ; -Of 
pear. about 8 pound in the: oppo- 


Nor thould it Nom: a ſtrange' thing 


I --you 


y. elſewhere: men- | 


fite 
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fice Scale to keep; the ballance. ho- 
[rizonral,' fo that, the whole. 9 pound, 
that the lump. weighed in the: Air, 
is counterpoiſed partly by. the J 
|pound newly. mention'd_jn 4 op- 
polite Scale, and partly by the weight, 
| or refiſtance following from weight,of 
[as much of the Vater as the. Copper 
| fills che room of; which, as experience 
ſhews,is: one pound: And it weſhould 
conceive Water in a Veſſel adiapho- 
rous asto. Grayity, and Levity, to be 
ſubſtiruted in, the place of the. Meral- 
line lump. it LO weigh as much as 
the ninth. part of, the Cop pper-lump 
weighed in, the..Ajr ,. and the ſame 
counterpoiſe of eight pound, would 
maintain the Aguilibrium.. + _ 
.; What © the. Learped. Obj ieftor 2 
at the: cloſe. of. his: ionf: about 
the natural. ind artificial ballance , 
could. not. without prolixity , and 
is 


t 


— 
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is not here neceſſary to be dwelt. 
upon ; eſpecnlly fince you will fee, 
m what | ſuppoſe you have now 
received from the Preſs, in anſwer 
to the Ingenious Dottor More, what | 

is to be faid on that Subje& ac- [1 
cording to my EYPONels,  VVhere. [in 
fore though my_ Learned Adverfary [yor 
does in the 152. *page conclude, [yet 
That Water cannot weigh in Water, || 

and afferts, that the Preſſure of VVa- |t 
ter is one. thing, and Vater toWejoh |p 
_ in VVater is another; yet, as 1 fad [1 
ar firſt, *1 concetve* much of © our | 
 Vifferenes may be'verbal.; and in |t 
my ſents,” when, VVater preffes fub- | 


jacent VVater, becauſe it does ſv up- 


pregravitate , that is; aftually de- |} 
ſcend. And fince *tis in the” ſence 
of this laft expreftion, that our An- [of 
. SIN : thor, 
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[thor, 1f 1 miſtake him nor, ſpeaks 
of weighing in VVater, his. " nefas 
fion , that VVater cannot weigh in 
Vater, does not contradi& me, who 
[affirm not that 'VVater does /» weigh 
[in VVater, VVhether- we {hall agree 
in all other points of Hydroſtaticks; 
you will eafily believe chat T cannot 
yet tell, though by the expreſſion he 
Is pleaſed ro uſe 4 m the 146, page ) 
to uſher in his Objeftion with, "tis 
[probable we may, And as to the. 
[now diſpatch'd debate, 'if 1 have 1m+ 
 [ployed ſome words jn another ſence 
has he, I preſume he 1s ſo equitable 
[as ro confider,, that 1 did not write 
[of theſe chings after having ſeen this 
* [book of his, but ſome years before, 
[and have Gnce found thoſe ex prefſions 
juſtified by the uſe, that eminent 
Writers "en chought fic to make 
of them. And however I am glad, 
that 
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that he has. given me this opportu. 
nity of clearing my Experiment, and 
declaring by examples, as well a 
words the opinion it relates to ; eſpe. 
cially , if ic; ſeems to. others that | 
omitred. to expreſs. my ſelf fo fully, 
wy delign being , as 1 formerly told 
you., 10 convince ſuch Fw i nc 
as 1 then had mer with,. by ſhewing, 
that the abaye-revited | Ph enoment 
of the: Narfion and. Sinking of 1 
Glaſs-Vial,: depended upon 1 = Gra: 
vity.of. the VVater, and not upon the 
Pallyve Levity: of the Air, : 
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